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CHAPTER 1 
IRTRODÜOTION
The fo llo w in g  p ap e r i s  th e  r e s u l t  o f  re s e a rc h e s  c a r r i e d  
o u t hy th e  w r i t e r  in  answ er to  a f r i e n d ly  c h a lle n g e  made to  
him by a p rom inen t i n d u s t r i a l i s t ,  t h a t ,  in  s p i t e  o f  a l l  th e  
p r o f e s s io n a l  s k i l l  which had  been b ro u g h t to  b e a r  on th e  
a s b e s to s  in d u s t ry ,  th e  c o s ts  o f com pensation  f o r  a s b e s to s is  
were h ig h e r  th an  e v e r . A g lan ce  a t  th e  o f f i c i a l  f ig u r e s  
( 2 0 ) show t h i s  to  be o n ly  to o  t r u e ,  and n o t  on ly  i s  t h i s  so  
b u t  th e re  has been a p ro g re s s iv e  n u m e ric a l in c re a s e  in  th e  
number o f p e rso n s  d is a b le d  by  th e  d i s e a s e .
TABLE 1
YEAR DEATHS COMPENSATION DISABLED COMPENSATION
1931 1 £36
1932 1 £229 18 £539
1933 2 £162 24 £1136
1934 2 £390 23 £1057
1935 2 £315 43 £1518
1936 3 £748 33 £ 1 219
1937 1 £225 46 £2402
1938 h £330 54 £2266
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I t  was Im m ediately  obvious t h a t  th e  in c re a s e  in  th e  
c o s t  o f l i v in g  had been r e f l e c t e d  in  com pensation  c o s t s ,  
t h a t  a n u m erica l in c re a s e  in  cases  p ro b a b ly  d id  n o t  r e p re s e n t  
an upward t r e n d  in  m o rb id ity  r a te s  and t h a t  e x p e rie n c e  o f  th e  
h e a l th  o f w orkers convinced  one o f a more o p t im is t ic  
co n c lu s io n  th an  th e  one im p lied . The C h a lle n g e , i f  one may 
c a l l  i t  s o , w as, however, so  s e r io u s  as to  demand a c a r e f u l  
in q u iry ,  and m easures were adopted  to  th i s  end. The r e s u l t s  
were o f such an o rd e r  as would seem w holly  to  have j u s t i f i e d  
th e  methods o r ig in a l ly  l a i d  down by  th e  l e g i s l a t o r s  who 
in a u g u ra te d  them. Indeed', any f u r th e r  im provem ents, s h o r t  
o f  f in d in g  a harm less  s u b s t i t u t e  f o r  a s b e s to s , a re  l i k e l y  to  
come from an i n t e n s i f i c a t i o n  o f th o se  m ethods r a th e r  th an  
from  a l t e r n a te  means.
F or th e  pu rposes o f t h i s  in v e s t ig a t io n  f a c i l i t i e s  were 
ex tended  to  th e  w r i t e r  by  D r. Roodhouse G loyne, P a th o lo g is t  
to  th e  London C hest H o s p ita l  and th e  S i l i c o s i s  & A sb e s to s is  
B oard, to  make u se  o f c l i n i c a l  and p a th o lo g ic a l  r e p o r t s . 
In d eed , i t  i s  to  th e  te a c h in g  a t  th e  b e d -s id e  and in  th e  p o s t  
mortem room o f  t h i s  h o s p i t a l ,  to g e th e r  w ith  th e  v a lu a b le  
d is c u s s io n s  w ith  th e  members o f  th e  Board and th e  M edical 
I n s p e c to r a te ,  t h a t  th e  w r i t e r  owes such knowledge as he may 
have o f  th e  elem ents o f d is e a s e s  o f th e  c h e s t .  Thanks a re  
a ls o  due in  no sm a ll m easure to  Mr# W h itta k e r , G enera l 
Manager o f  th e  Cape A sbestos Co. and h is  s t a f f  and work­
p eo p le  f o r  much d a ta  and h e lp f u l  c o -o p e ra tio n .
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The m an u fac tu re  o f  t e x t i l e s  p r e s e n ts  problem s to  th e  
v e n t i l a t i o n  e n g in e e r  which a re  b a s i c a l l y  d i f f e r e n t  from  
th o se  which c o n fro n t th e  chem ical e n g in e e r . He ca n n o t, 
f o r  exam ple, e n c lo se  p ro c e s se s  w ith  th e  same e x c lu s iv e n e s s  
as h is  chem ica l c o lle a g u e , f o r  however m ech an ica l th e  
sp in n in g , p l a i t i n g  o r weaving may become, th e r e  a re  
p h y s ic a l  l im i t a t io n s  in h e re n t  in  a s b e s to s  f i b r e  which 
demand in te r f e r e n c e  in  th e  p ro c ess  b y  th e  o p e ra to r .  On 
th e  o th e r  hand , a sb e s to s  d u s t  i s  n o t  n e a r ly  so  a c u te ly  
noxious as many su b s ta n c e s  u sed  in  th e  chem ica l in d u s try  
and i t  i s  th e r e f o r e  p e rm is s ib le  f o r  s ta n d a rd s  to  be low er. 
I f  th e  v e n t i l a t i o n  e n g in e e r  in  an a s b e s to s  f a c to r y  can so  
reduce  the  c o n c e n tra t io n  o f  th e  d u s t c lo u d  b o th  f o r  
o p e ra tiv e s  and f o r  m ain tenance  p e rso n n e l t h a t  a s b e s to s is  
canno t develop  d u rin g  a human l i f e t i m e ,  th en  he  has 
a t t a in e d  a lm ost a l l  t h a t  need  be asked  o f  him . But what 
i s  o f h a rd ly  l e s s  Im portance i s  t h a t  n o t  on ly  m ust he 
in v e n t and ap p ly  th e  b e s t  m ethods o f  v e n t i l a t i o n ,  he m ust 
a ls o  see  t h a t  m ain tenance  i s  c o n tin u o u s ly  e f f e c t iv e .
I f  th e  v e n t i l a t i o n  s ta n d a rd s  a r e  more d i f f i c u l t  o f  
a tta in m e n t in  th e  a sb e s to s  i n d u s t r y , th a n  in  c e r t a i n  o th e r  
t r a d e s ,  th e  m ed ica l p re c a u tio n s  m ust a ls o  b e  more th o ro u g h . 
The chem ica l e n g in e e r  may so  c o n s t r u c t  a m ethy l brom ide 
p l a n t ,  t h a t ,  by  lo c a t in g  i t  in  th e  open a i r  and by  u se  o f  
s p e c ia l  p ip in g , g a sk e t m a te r ia ls  and l u b r i c a n t s ,  he can 
p re v e n t a l l  b u t  th e  m ost i n f in i t e s im a l  escape  and concen­
t r a t i o n  o f  to x ic  fumes in  th e  v i c i n i t y  o f  th e  p l a n t ,  so
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lo n g  as i t  i s  p ro p e r ly  m a in ta in e d . A t such  l e v e l s  he s t i l l  
has s a f e ty  f a c to r s  to  a s s i s t  him such  as th e  w o rk e r’s se n se  
o f  sm e ll and knowledge o f e a r ly  symptoms o f  p o is o n in g . 
W ithdraw al from  th e  dangerous a re a  a t  t h i s  s ta g e  th e n  
e f f e c t s  a c u re . Such s a f e ty  f a c to r s  do n o t  h o ld  in  an 
a sb e s to s  f a c to r y .  The m otes w hich dance and move in  th e  
s h a f t  o f  s u n l ig h t  l i k e  w isps o f  p a le ,  t h in  smoke a re  se e n  
and re c o g n ise d  by a l l  th e  w o rk ers , b u t  th e  e x te n t  o f  th e  
danger i s  dependent upon le n g th  o f  exposu re  as w e ll  as  on 
th e  c o n c e n tra t io n  o f th e  d u s t in  th e  a i r ,  and th e r e f o r e  
l a r g e ly  o u ts id e  t h e i r  c o n t r o l .  However, once th e  p ro c e ss  
o f  pulm onary f i b r o s i s  b eg in s  i t  i s  i r r e v e r s i b l e ,  in d eed  
p ro g re s s iv e .  The w arning s ig n a ls  o f  a s b e s to s i s  a re  n o t 
o n ly  o f  danger to  come, b u t  o f  danger a c tu a l ly  p r e s e n t .
I f ,  how ever, th e  e a r ly  case  i s  removed from th e  h a z a rd , 
p ro g re s s  o f  th e  d is e a s e  i s  much s lo w e r. I t  i s  o f  th e  
f i r s t  im p o rtan ce , th e r e f o r e ,  t h a t  o n ly  th o se  w ith  h e a l th y  
lu n g s and h e a r t s  sh o u ld  be su b m itte d  to  th e  r i s k ,  t h a t  
th e y  sh o u ld  be k e p t un d er o b s e rv a tio n  and removed from  
danger a t  th e  f i r s t  s ig n s  o f f i b r o s i s .
I t  may w e l l  be asked  what th e  s o c i a l  v a lu e s  o f 
a sb e s to s  a re  which j u s t i f y  a co n tin u a n c e  o f  m a n u fa c tu re .
No one would su g g e s t th e  a b o l i t io n  o f  c o a l  m in ing  o r deep 
s e a  f i s h in g  on accoun t o f  t h e i r  d a n g e rs , b e c a u se  th e y  a re  
v i t a l  to  th e  w e lfa re  o f  th e  n a t io n .  B ut b e fo re  th e  u se s  
o f  a s b e s to s  a re  c o n s id e re d  i t  would be w e ll  t o  m en tion  th e  
p s y c h o lo g ic a l  f a c t  t h a t  p h y s ic a l  i n j u r i e s  do n o t  im press
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th e  w orkers o r  a f f e c t  t h e i r  m orale  to  an y th in g  l i k e  th e  
same deg ree  as th e  more m y s te r io u s  m ed ica l d is e a s e s  o f  
in d u s try .  The e f f e c t s  o f  a ra ilw a y  a c c id e n t  w i l l  e x c i te  
sym pathy, b u t  th e  d e lay ed  e f f e c t s  o f  d im eth y l s u lp h a te  
among h a l f  a dozen men w i l l  c r e a te  f e a r  in  many more 
w o rk ers , n o t to  m ention  p u z z le d  e n q u ir ie s  d u rin g  th e  
n ig h t  from  as many h o s p i t a l s .
The Romans knew a sb e s to s  u n d e r th e  name o f  am ianthus 
and o b ta in e d  i t  from th e  I t a l i a n  A lps and th e  U ra l. I t  
i s  s a id  to  have been woven in to  c rem atio n  c lo th s  f o r  th e  
w e l l - to -d o  and to  have been  u sed  as lamp w icks by  th e  
V e s ta l  V irg in s .  A nother f ib ro u s  m in e ra l re sem b lin g  
I t a l i a n  am ianthus was spun and woven in to  c lo th  in  
S ib e r ia  in  th e  1 3 th  c e n tu ry . A f a c to r y  f o r  th e  manu­
f a c tu r e  o f  a s b e s to s  a r t i c l e s  was opened in  R u ss ia  in  
1760. In  1876 m odem in d u s try  re -d is c o v e re d  a s b e s to s  
and e x te n s iv e  f i e l d s  were soon b e in g  e x p lo i te d .
T e x t i le s  f a l l  n a tu r a l l y  in to  f i r s t  p la c e  among th e  
a r t i c l e s  from w hich a sb e s to s  can  be made. These a re  
worked in to  s a f e t y  c u r ta in s ,  f i r e - f i g h t i n g  s u i t s  and 
m a t t r e s s e s  f o r  th e  c o n se rv a tio n  o f  h e a t  in  b o i l e r s .
Y am  can be p l a i t e d  in to  rope  which may be  f o r t i f i e d  by 
m e ta l l i c  w ire . I t  i s  in  th e  opening  and c a rd in g  o f  
cru d e  a s b e s to s  and in  th e  sp in n in g  and w eaving o f  t e x t i l e s  
t h a t  m ost c a se s  o f  pulm onary f i b r o s i s  o ccu r. A m ix tu re  
o f  abou t lOg^  a s b e s to s  w ith  m agnesia  and o th e r  m a te r ia l s  i s  
u se d  f o r  la g g in g  steam  p ip e s  and b o i l e r s .  P ip e s  made o f
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s h o r t  a s b e s to s  f i b r e s  bonded w ith  a w a te ry  s o lu t io n  o f 
sodium s i l i c a t e  a re  c u t  in to  s e c t io n s  f o r  f i t t i n g  to  steam  
p ip e s .  The c u t t i n g  o f  a s b e s to s  p ip e s  e t c .  by  h ig h  speed  
band  saws s e t s  f r e e  a f in e  d u s t c o n ta in in g  a p ro p o r tio n  o f  
a sb e s to s  in  a f in e  s t a t e  o f  s u b d iv is io n  more l i k e l y  to  
re a c h  th e  a lv e o l i  th an  to  s t u f f  up th e  b ro n c h io le s  and 
th e r e f o r e  l e s s  dan g ero u s. A s im i la r  m ix tu re  i s  u sed  to  
l i n e  pans in  th e  chem ical in d u s t ry  to  p re v e n t e ro s io n  by 
a c id s .  E le c tro d e s  a re  c o a te d  w ith  an a sb e s to s  ccsnposition  
o r  y a m  which a ls o  e n te r s  in to  th e  com p o sitio n  o f  p a in t s ,  
r o o f in g  t i l e s  and f i l t e r  pads and a s b e s to s  i t s e l f  may be 
p u t to  i t s  a n c ie n t  u se  as a w ick , b u t  in  p e t r o l  l i g h t e r s .  
B ulkheads o f s h ip s  a re  co a te d  w ith  a sb e s to s  f i b r e  to  
re n d e r  them f i r e - p r o o f  and to  p re v e n t c o n d e n sa tio n  o f  
m o is tu re . The g r e a t  developm ent o f  th e  m otor c a r  in d u s try  
has b een , in  some p a r t ,  due to  th e  m an u fac tu re  o f  m oulded 
c lu tc h  r in g s  and b ra k e  l in in g s  o f  a s b e s to s ,  w ith  u r e a -  
form aldehyde r e s in  as a bond. Mixed w ith  c o t to n , 
a s b e s to s  has been  u sed  as f i l t e r i n g  m a te r ia l  in  masks f o r  
p r o te c t io n  a g a in s t  war g a se s . The r e s i s t a n c e  o f  b lu e  
a s b e s to s  to  s e a -w a te r  p ro v id es  many u se s  f o r  i t  on p ie r s  
and s h ip s .  In d e ed , th e re  i s  s c a r c e ly  any in d u s try  w hich 
does n o t  depend to  a more o r  l e s s  deg ree  upon a s b e s to s .
To ta k e  t h i s  v a lu a b le  m in e ra l away from  a n a t io n ,  th e r e ­
f o r e ,  would p u t back  th a t  n a t io n ’s i n d u s t r i a l  c a p a c i ty  by  
h a l f  a c e n tu ry , a blow which t h i s  c o u n try , a t  any r a t e ,  
c o u ld  n o t  s u rv iv e .
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CHAPTER 2 
THE SCHEME
In  1906 th e  D ep artm en ta l Com m ittee on com pensation  
f o r  I n d u s t r i a l  D ise a se s  (g )  h e a rd  ev id en ce  from  v a r io u s  
a u t h o r i t i e s  a r i s i n g  o u t o f  th e  in c lu s io n  o f c e r t a i n  
i n d u s t r i a l  d is e a s e s  in  th e  T h ird  S chedu le  to  th e  Workmen’s  
C om pensation A c t, I 906. In  a d d i t io n  to  th o se  d is e a s e s  
named, sec* 8 o f  th e  A ct empowered th e  S e c r e ta ry  o f  S ta t e  
to  add o th e r  i n d u s t r i a l  d is e a s e s  from  tim e to  tim e and i t  
was th e  d u ty  o f  th e  Committee to  c o n s id e r  w hat f u r t h e r  
s te p s  co u ld  h e  ta k e n  and to  make recom m endations* The 
new A ct had a ls o  overcome c e r t a i n  s e r io u s  d i f f i c u l t i e s  o f  
workmen who a tte m p te d  to  prove t h a t  th e  o c c u p a tio n a l 
d is e a s e s  from  w hich th ey  s u f f e r e d  were a c c id e n ts  whose 
o n se t co u ld  be d e te rm in ed  by a p o in t  in  tim e 3,ike a 
p h y s ic a l  a c c id e n t  and th a t  th e  em ployer had b een  n o t i f i e d  
o f  t h a t  o c c u rre n c e  w ith in  th e  s t a t u t o r y  p e r io d  o f  6 months* 
A t t h a t  e n q u iry  M urray c i t e d  th e  c a se  o f  an a s b e s to s  
w orker who had  d ie d  in  th e  C haring  C ross H o s p i ta l  o f  
" ty p i c a l  f i b r o i d  p h t h i s i s ” * T h is  man, a card-room  
w orker who had  d ie d  a t  th e  age o f  34 iii 1900, had s t a t e d  
t h a t  n in e  o f  h i s  m ates in  th e  same card -room  bad d ie d  
round  abou t th e  age o f  30 . W h ils t  a g re e in g  t h a t  f i b r o i d  
p h t h i s i s  was a c l i n i c a l  e n t i t y  and s p e c i f i c  to  c e r t a i n  
o c c u p a tio n s , th e  Committee f e l t  th e y  co u ld  n o t recommend 
i t s  in c lu s io n  in  th e  l i s t  o f  d is e a s e s  compensata b le  u n d e r
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th e  T h ird  S chedu le  owing to  c e r t a in  d i f f i c u l t i e s ,  c h ie f ly  
o f  c e r t i f i c a t i o n ,  and su g g e s te d  t r a d e  in su ra n c e  schemes as 
a l t e r n a t i v e s .  P erhaps th e  p re v a le n t  d o c t r in e  o f  th e  
inocuous c h a r a c te r  o f  th e  combined s i l i c a t e s  ten d ed  su b se ­
q u e n tly  to  d e te r  m ed ica l in v e s t ig a to r s  and so  r e ta rd e d  
l e g i s l a t i o n .  C ases were r e p o r te d ,  how ever, n o ta b ly  by 
P ahr in  1914 (S ) and Cooke in  1924 ( 4 ) ;  b u t  i t  was 
S e i l e r ’s c a se  in  1928 ( 3 ) which seemed to  e s t a b l i s h  an 
u n eq u iv o ca l r e la t i o n s h ip  betw een th e  in h a la t io n  o f  a sb e s to s  
d u s t and pulm onary f i b r o s i s .
I t  was S e i l e r ’s c a s e , a l s o ,  w hich p r e c i p i t a t e d  th e  
Home O ff ic e  e n q u iry  o f  M erew ether & P r ic e  in  1928 ( 6 ) .
They made c l i n i c a l  exam in atio n s o f  363 w o rk e rs , ap p ro x i­
m a te ly  16*5^ o f  th e  p o p u la tio n  a t  r i s k  and o f  th e se  133 
were examined r a d io lo g ic a l ly *  The r e s u l t  o f  t h e i r  r e p o r t  
was a c e r t i f i c a t e  by  th e  S e c r e ta ry  o f  S ta t e  u n d er sec* 79 
o f  th e  F a c to ry  & Workshops A ct o f  1901 to  th e  e f f e c t  t h a t  
” th e  m a n ip u la tio n  o f  a sb e s to s  and th e  m an u fac tu re  o r  
r e p a i r  o f a r t i c l e s  composed w ho lly  o r p a r t l y  o f  a s b e s to s  
and p ro c e sse s  in c id e n ta l  th e r e to  a r e  dang ero u s” . In  1930 
th e  Workmen’s  Com pensation ( S i l i c o s i s  & A sbesto s  i s )  Act 
(8 )  ex tended  th e  p ro v is io n s  o f  sec* 47 o f  th e  Workmen’s 
Com pensation A ct 1925 (7 )  " to  in d u s t r i e s  and p ro c e sse s  
in v o lv in g  exposure to  a sb e s to s  d u s t” and gave power to  
th e  S e c re ta ry  o f  S ta t e  to  "make a g e n e ra l  scheme a p p l ic a b le
to  a l l  in d u s t r i e s  and p ro c e sse s  ...............   • • t o  which
com pensation  schemes ap p ly , f o r  th e  p u rpose  o f  c o -o rd in a t in g
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th e  m ed ica l a rrangem en ts  in  co n n ec tio n  w ith  th o se  
com pensation  schem es” . P ro v is io n  was made by t h i s  
g e n e ra l  scheme f o r  th e  e s ta b lish m e n t o f  a m ed ica l 
expenses fu n d , to  be a d m in is te re d  by  t r u s t e e s  ap p o in ted  
by  th e  S e c re ta ry  o f  S ta t e  (sec*  1 )* Pees in  r e s p e c t  o f  
ex am in a tio n s  and c e r t i f i c a t e s  were to  be p a id  in to  th e  
fund  by  o r  on b e h a l f  o f em ployers and workmen. I t  was 
f u r t h e r  p ro v id e d  t h a t  em ployers sh o u ld  n o t  employ in  any 
in d u s t ry  o r  p ro c e s s  a workman who had been  suspended  in  
p u rsu an ce  o f  th e  Scheme o r  had r e i n e d  o r  n e g le c te d  to  
subm it h im s e lf  to  ex am in a tio n . Em ployers were a ls o  to  
g iv e  n o t ic e  to  th e  m ed ica l o f f i c e r  o r  m ed ica l b o ard  o f  
th e  commencement o f  any p ro c ess  in v o lv in g  exposure to  
s i l i c a  o r  a s b e s to s  d u s t .  D if f e r e n t  p ro v is io n s  as 
r e s p e c t in g  d i f f e r e n t  in d u s t r i e s  o r p ro c e s s e s  m igh t become 
th e  s u b je c t  o f  r e g u la t io n s  (sec*  2 ) .
B efo re  su c h  a scheme cou ld  be c o n s t ru c te d ,  how ever, 
many problem s o f  e n g in e e r in g  and v e n t i l a t i o n  had to  be 
co n sidered*  W h ils t  i t  was t ru e  t h a t  sec* 74 o f th e  
F a c to ry  & W orkshops A ct 1901 had c o n ta in e d  p ro v is io n s  f o r  
th e  s u p p re s s io n  o f  d u s t g e n e ra l ly  and t h a t  means had 
a lre a d y  b een  ad o p ted  to  t h i s  end in  c a rd —room s, th e  new 
A ct seemed to  en v isa g e  a much more tho rough  c o n t r o l  o f  th e  
w hole problem  o f  d u s t  rem oval. O ften  a d u s ty  p ro c e ss  
would be c a r r i e d  o u t in  th e  same room as one which was 
r e l a t i v e l y  s a f e .  I t  was n e c e s sa ry  to  d e v ise  means o f 
e x t r a c t in g  d u s t from  th e  la rg e  s u r fa c e s  o f  t e x t i l e s .
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S p in n in g  fram es w ith  hundreds o f b o b b in s  p re se n te d  as 
many so u rc e s  o f  d u s t  f lu n g  in to  th e  atm osphere a t  h igh  
sp e e d s . To c o n s id e r  such  m a t te r s ,  a C onference o f  
Em ployers & In s p e c to r s  was c a l le d  and t h e i r  r e p o r t  became 
a v a i la b le  in  1931 (9 )*  The S e c re ta ry  o f  S ta t e  now had
n o t  on ly  th e  pow er, b u t th e  t e c h n ic a l  in fo rm a tio n  to  
en a b le  him  to  d e v ise  th e  schemes which a re  now known as 
th e  S i l i c o s i s  & A sb esto s  (M edical A rrangem ents) Scheme 
1931 ( 10) ,  The A sbestos In d u s try  (A s b e s to s is )  Scheme 1931 
( 11) and th e  A sb esto s  In d u s try  R e g u la tio n s  1931 (1 2 ) .
The f i r s t  Scheme i s  concerned  w ith  th e  c o n s t i tu t io n  
o f  th e  M edical B oard ( s e c .  3 ) ,  p o s t  mortem exam inations 
( s e c .  7 ) ,  a p p l ic a t io n s  to  the  B oard f o r  c e r t i f i c a t e s  o f 
d isa b le m e n t ( s e c .  8) and p rocedu re  to  be adop ted . S ec . 12 
d e a ls  w ith  th e  i n i t i a l  exam ination  o f a l l  e n t r a n ts  to  a 
sch e d u le d  p ro c e ss  w ith in  two months o f  employment and th e  
p h y s ic a l  s ta n d a rd s  to  be u sed . These a r e : -
( 1 ) The c h e s t  m ust be a t  l e a s t  o f  average  developm ent 
and th e  r e s p i r a to r y  p assag e s  m ust be f r e e  from 
o b s t ru c t io n ;
( 2 ) T here  m ust be no s ig n s  o f  d is e a s e  o f  th e  lungs o r 
h e a r t :  and
( 3 ) T here must be no tu b e rc u lo s is  o f  any re g io n .
B es id e s  new e n t r a n ts  to  th e  in d u s t ry ,  c e r t a in  o th e rs
m ust a ls o  subm it to  t h i s  exam in atio n ; th e se  p e rso n s  a re  
th o s e  who have been t r a n s f e r r e d  from  o th e r  work c a r r i e d  on 
u n d e r th e  same em ployer b u t  n o t s u b je c t  to  a Com pensation 
Scheme, p ro v id ed  such  p e rso n s  have n o t been  m e d ic a lly  
exam ined u n d er t h i s  scheme o r any Com pensation Scheme
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d u rin g  th e  p re c e d in g  tw elve  m onths. T hus, a p e rso n  
engaged in  bonding  a s b e s to s  f i b r e  w ith  sodium  s i l i c a t e  
s o lu t io n  in to  s la b s  i s  n o t l i a b l e  f o r  exam ination  by  th e  
Board b u t y e t  i s  exposed in  some deg ree  to  th e  in h a la t io n  
o f  a sb e s to s  d u s t .  I f  such a p e rso n  i s  t r a n s f e r r e d  to  th e  
S p in n in g  D epartm ent sh e  i s  t r e a t e d  as a new e n t r a n t  to  th e  
in d u s try .  She may, on t r a n s f e r ,  be found  to  be s u f f e r in g  
from  a s b e s to s i s .  F o r such c a s e s ,  a s b e s to s i s  i s  
s p e c i f i c a l l y  m en tioned  as a re a so n  f o r  su sp e n s io n  a t  t h i s  
ex am in a tio n , as w e ll  as tu b e r c u lo s i s ;  b u t  in  such  
c irc u m stan c es  th e  o th e r  c o n d it io n s  as to  p h y s ic a l  f i t n e s s  
do n o t ap p ly . The exam in atio n s may be c a r r i e d  o u t by a 
"d u ly  q u a l i f i e d  m ed ica l p r a c t i t i o n e r  e s p e c ia l ly  ap p o in ted  
by  th e  S e c r e ta ry  o f  S ta t e  f o r  th e  p u rp o se " , b u t  on ly  th e  
M edical Board can suspend  th e  p e rso n . Such a s p e c ia l l y  
a p p o in ted  m ed ica l p r a c t i t i o n e r  i s  u s u a l ly  th e  l o c a l  
tu b e rc u lo s is  o f f i c e r  f o r  th e  a re a  in  which th e  f a c to r y  i s  
s i t u a t e d .
S ec . 13 p r e s c r ib e s  p e r io d ic  m ed ica l exam inations and 
powers o f  su sp e n s io n  by one o r  more members o f th e  M edical 
B oard " a t  th e  p r e s c r ib e d  i n t e r v a l s " .  As v / i l l  l a t e r  ap p ea r, 
th e  p re s c r ib e d  i n t e r v a l s  a r e  o f  th e  g r e a t e s t  v a lu e  f o r  
s t a t i s t i c a l  p u rp o se s , b e s id e s  t h e i r  prim e o b je c t s ,  becau se  
th e y  a s s i s t  in  m aking an e s t im a te  o f  th e  p o p u la tio n  a t  r i s k .  
The d i r e c t io n  o f  th e  S e c re ta ry  o f  S ta t e  i s  as f o l lo w s : -
1 2 .
" In  pu rsu an ce  o f p a rag rap h  13 ( l )  o f  th e  S i l i c o s i s  
& A s b e s to s is  (M edical A rrangem ents) Scheme 1931, I  
hereby  p r e s c r ib e  th a t  workmen employed in  th e  
in d u s t r i e s  and p ro c e sse s  s p e c i f i e d  in  the  F i r s t  
S chedule to  th e  Scheme s h a l l  be  examined by one o r 
more members o f  th e  M edical B oard a t  th e  fo llo w in g  
i n t e r v a l s ,  namely
A sbestos I n d u s t r y : -  A ll  p e rso n s  employed in  th e  
p ro c e sse s  s p e c i f ie d  in  th e  s a id  S chedule s h a l l  be 
examined once a y e a r .
P ro v id ed  th a t  th e  M edical B oard may r e q u ir e  th e  
re -e x a m in a tio n  a t  s h o r te r  i n t e r v a l s  o f in d iv id u a l  
w orkers in  su sp e c te d  ca ses  in  any o f the  sch ed u led  
p ro c e s se s .
F o r th e  purpose o f  th e s e  ex a m in a tio n s , a w orker 
who i s  o n ly  o c c a s io n a lly  employed in  a p ro c e ss  f o r  
which th e  p re s c r ib e d  in t e r v a l  i s  e ig h te e n  months may, 
i f  th e  M edical Board so  d i r e c t s ,  be  examined once 
ev ery  th r e e  y e a r s ."
In  p r a c t i c e ,  th e  number o f F i r s t  Schedule w orkers 
ab so lv ed  from  y e a r ly  exam inations i s  m inute and n o t o f  
such  an o rd e r  as to  cause any s t a t i s t i c a l  e r r o r  in  
c a lc u la t io n s  o f  p o p u la tio n .
S ec . 14 g iv e s  th e  Board a u th o r i ty  to  o b ta in  a 
r a d i o l o g i s t ’s r e p o r t  in  any ca se  where th e y  th in k  i t  
n e c e s sa ry . The M edical Expenses Fund & Pees a re  d e a l t  
w ith  in  s e c t io n s  17 to  21. Employers* d u t ie s  w ith
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r e s p e c t  to  n o t i f i c a t i o n  to  th e  Board o f  F i r s t  Schedule 
p ro c e s s e s , i n i t i a l  exam inations o f  w o rk e rs , p e r io d ic  
m ed ica l e x a m in a tio n s , th e  engagement o f  w orkers suspended  
from  F i r s t  S chedule  p ro c e s s e s , a re  s e t  ou t in  s e c t io n s  21 
and 22. A r e g i s t e r  i s  to  he s u p p lie d  to  each w orker 
c o n ta in in g  c e r t a in  d e t a i l s  o f h i s  o c c u p a tio n a l h i s to r y  
and o f h i s  exam inations by th e  Board*
The F i r s t  S chedu le  appears a t  th e  end o f  the  Scheme 
and d e l in e a te s  th e  p ro c e s se s  to  which th e  s p e c ia l  
r e g u la t io n s  ap p ly . Owing to  t h e i r  v e ry  g r e a t  im p o rtan ce , 
th e y  a re  quoted  h e re  v e rb a tim .
"The fo llo w in g  p ro c e s se s  in  th e  A sbestos In d u s try  
ex cep t where such  p ro c e s se s  a re  c a r r i e d  on o c c a s io n a l ly  
o n ly : -
(1 )  b re a k in g , c ru sh in g , d i s i n te g r a t i n g ,  opening  o r 
g r in d in g  o f  a s b e s to s , and th e  m ix ing  o r s ie v in g  
o f  a s b e s to s ,  o r  any adm ix tu re  o f  a s b e s to s ,  and 
a l l  p ro c e s se s  in v o lv in g  m a n ip u la tio n  o f  a sb e s to s  
in c id e n ta l  t h e r e to ;
( 2 ) a l l  p ro c e s s e s  in  th e  m an u fac tu re  o f a s b e s to s  
t e x t i l e s ,  in c lu d in g  p re p a ra to ry  and f i n i s h in g  
p ro c e s s e s ,
( 3 ) th e  m aking o f  m a t t r e s s e s  composed w holly  o r  p a r t l y  
o f  a s b e s to s ,  and p ro c e s s e s  in c id e n ta l  t h e r e t o . ”
The Second S chedu le  p r e s c r ib e s  th e  form s o f th e  
v a r io u s  c e r t i f i c a t e s  and th e  T h ird  S chedu le  la y s  down 
c o n d it io n s  r e l a t i n g  to  accommodation f o r  m ed ica l 
ex am in a tio n s a t  th e  workers* p la c e  o f  employment.
The A sb esto s  In d u s try  (A s b e s to s is )  Scheme i s  a scheme 
d e s ig n e d  to  s e t  up m achinery  f o r  th e  award o f com pensation
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r a th e r  th an  one aimed a t  th e  p re v e n tio n  o f  a sb e s to s  i s .  On 
th e  o th e r  hand, th e  A sbesto s  In d u s try  R e g u la tio n s  la y  down 
v e ry  s p e c i f i c  in s t r u c t io n s  as to  e x h a u s t v e n t i l a t i o n ,  th e  
p re v e n tio n  o f d u s t g a in in g  ac cess  to  th e  atm osphere o f  a 
workroom, th e  damping o f  f lo o r s  and benches where in s u la t in g  
m a t t r e s s e s  a re  made and r e p a ir e d  (R eg. 3 ) ,  th e  c le a n l in e s s  
o f  f l o o r s ,  benches and p la n t  and s to ra g e  o f  a s b e s to s  (R eg . 6 ) ,  
l i g h t i n g ,  c o n ta in e r s ,  v e n t i l a t i n g  p l a n t ,  b r e a th in g  a p p a ra tu s  
and th e  employment o f  young p e rso n s . At l e a s t  two c a se s  o f  
a s b e s to s i s  and tu b e r c u lo s i s ,  fo llo w in g  b r i e f  exposures to  
a s b e s to s  d u s t ,  a re  known to  have o c c u rre d  in  a d o le sc e n t b o y s . 
I t  i s  to  p re v e n t such  t r a g i c  o cc u rren c es  t h a t  Reg. 12 
p ro v id e s  t h a t  no young p e rso n  s h a l l  be employed in  c e r t a i n  
p ro c e s se s  such as th e  m anu fac tu re  o f in s u la t in g  m a t t r e s s e s ,  
th e  hand m ixing o f a s b e s to s ,  c le a n in g  o f  s a c k s , in  d u s t  
ex h a u s t ap p a ra tu s  o r in  th e  c le a n in g  o f c a rd s .  C e r ta in  
d u t ie s  a re  p la c e d  upon employed p e rso n s  by  R e g u la tio n s  I 3
to  17.
The Scheme m ight be c r i t i c i s e d  as b e in g  to o  r e s t r i c t i v e  
in  t h a t  a workman may c o n t r a c t  a sb e s to s  i s  and in  f a i l i n g  to  
q u a l i f y  l e g a l ly  he may lo s e  com pensa tion . A s t r i c t  
i n t e r p r e t a t i o n ,  f o r  exam ple, i s  p la c e d  upon th e  w ording o f 
th e  T h ird  Schedule in  accordance  w ith  th e  d e c is io n  in  
D o n c a s te r  v . Ludlow (1929) ( 13) to  th e  e f f e c t  t h a t  te c h n ic a l  
words u sed  in  the  schemes shou ld  be i n t e r p r e te d  in  th e  se n se  
in  which th ey  a re  u sed  in  th e  t r a d e s  and n o t in  th e  p o p u la r  
s e n s e . F or exam ple, th e  word "ea rth en w are"  does n o t
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in c lu d e  " J e t  & Rockingham" w are, a s p e c ia l  b ran ch  o f  th e  
p o t t e r y  in d u s t ry  to  w hich th e  term , as u se d  in  th e  t r a d e ,  
i s  n o t a p p lie d . Or a g a in , a perso n  who l e f t  th e  in d u s t ry  
p r i o r  to  1 s t  May 1931 has no c la im  to  com pensation . These 
r e s t r i c t i o n s ,  how ever, p e rm it o f  th e  p la c in g  o f  l i a b i l i t y  on 
th e  in d iv id u a l  em ployer o r  employem who, knowing t h e i r  
l i a b i l i t i e s ,  a re  a b le  to  make s u f f i c i e n t  p ro v is io n  to  m eet 
c la im s by  in su ra n c e  and so  a f fo rd  g r e a te r  s e c u r i ty  to  th e  
workman and h is  d ep en d en ts .
The Board c o n s is t s  o f  s p e c ia l ly  q u a l i f i e d  f u l l - t i m e  
m e d ic a l o f f i c e r s  un d er th e  d i r e c t io n  o f  a C h ie f  M edical 
O f f ic e r .  The fu n c tio n s  o f th e  C h ie f M edical O f f ic e r  a re  
t o  en su re  u n ifo rm ity ,  to  make th e  f i n a l  d e c is io n  where a 
p a n e l f a i l s  to  ag ree  and to  u n d e rta k e  th e  o rd in a ry  work o f  
th e  m ed ica l o f f i c e r s .  He has h is  h e a d q u a r te rs  a t  
S h e f f i e ld ,  th e  c e n tr e  o f  th e  M etal G rin d in g  and R e f r a c to r ie s  
in d u s t r ie s *  T here a re  a ls o  f iv e  p a n e ls ,  each o f  two 
m e d ic a l o f f i c e r s  d isp o se d  th ro u g h o u t th e  c o u n try  so  as t o  
co v e r a l l  th o se  a re a s  where s i l i c o s i s  and a s b e s to s is  a re  
l i k e l y  to  o ccu r. One i s  a t  S h e f f ie ld  (M eta l G rin d in g  
I n d u s t r y ) ,  a second  i s  a t  S to k e -o n -T re n t ( P o t te r y  I n d u s t r y ) ,  
a t h i r d  i s  a t  M anchester (A sbestos I n d u s t r y ) ,  and two each  
a re  a t  C a r d i f f  and Swansea (M in ing ). S c o tla n d  i s  co v e red  
by  th e  M anchester p a n e l and England and W ales a re  s p l i t  in to  
a p p ro p r ia te  t e r r i t o r i e s  u n d er th e  j u r i s d i c t i o n  o f th e  o th e r  
p a n e ls .  The C oal M ining In d u s try  (P neum ocon iosis) 
Com pensation Scheme, 1943* acco u n ts  f o r  th e  in c re a s e  in
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m ed ica l p e rso n n e l in  S outh  W ales w here, in  a d d i t io n  to  
s i l i c o s i s ,  d u s t r e t i c u l a t i o n  has a ls o  to  he c o n s id e re d . 
S uspensions from work canno t be d ec id e d  u n le s s  by a p a n e l 
o f  two m ed ica l o f f i c e r s .
I t  i s  o f  im portance to  r e a l i s e  t h a t  once th e  B oard 
has is su e d  a c e r t i f i c a t e  i t  i s  fu n c tu s  o f f i c i o .  I t  can n o t 
r e c o n s id e r  o r  amend a c e r t i f i c a t e ,  n o r  i s  th e r e  any ap p e a l 
from i t .  I f  a workman a p p lie s  th ro u g h  a County C ourt f o r  
rev iew  o f  a c e r t i f i c a t e  to  which a tim e l im i t  has been  
a t ta c h e d , th e  M edical Board a re  s u b s t i tu t e d  f o r  th e  M ed ica l 
R e fe re e . T h is may ap p ear a r b i t r a r y ,  b u t  i s  n o t  so  in  
p r a c t i c e .  W h ils t th e  members o f th e  M edical B oard a r e  now 
a p p o in ted  by and a c t  u n d er th e  i n s t r u c t io n s  o f  th e  M in is tr y  
o f  N a tio n a l  In su ra n c e , th e y  a re  n o t c i v i l  s e r v a n ts .  They 
a c t  j u d i c i a l l y  and w ith o u t re g a rd  t o  th e  consequences o f  
c e r t i f i c a t i o n  so  f a r  as  com pensation  may be a f f e c te d .  Two 
m ed ica l o f f i c e r s  c o n s id e r  each  case  and may r e f e r  i t  t o  th e  
C h ie f  M edical O f f ic e r .  Most a p p l ic a t io n s  p a ss  th ro u g h  
tr a d e s  u n io n s and em ployers* f e d e r a t io n s ,  o rg a n is a t io n s  
w ith  v a s t  ex p e rie n c e  o f  workmen*s com pensa tion , and a l l  
ag ree  on th e  smooth w orking o f  th e  Scheme. M oreover, 
th e re  i s  n o th in g  t o  p re v e n t a f r e s h  a p p l ic a t io n  b e in g  made 
by  a workman a t  a l a t e r  d a te ,  i f  he th in k s  t h a t  s in c e  h i s  
p re v io u s  a p p l ic a t io n  he may have d eve loped  th e  d i s e a s e .
The p ro v is io n s  f o r  r a d io lo g ic a l  and p o s t  mortem ex am in a tio n s
a re  a d d i t io n a l  s a fe g u a rd s .
There i s  a m is tak en  n o tio n  c u r r e n t  t h a t  th e  Scheme was
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in ten d ed  to  cover o n ly  such  c a se s  o f  tu b e r c u lo s i s  as co u ld  
b e  shown to  fo llo w  s i l i c o s i s  o r  a s b e s to s  i s  and t h a t  where 
th e re  is  e x te n s iv e  tu b e r c u lo s is  and o n ly  s l i g h t  s i l i c o s i s  
o r  a s b e s to s is  th e  l a t t e r  sh o u ld  be re g a rd e d  as u n re la te d  
and f o r tu i to u s .  On th e  c o n tr a ry ,  th e  two d is e a s e s  a re  
on ly  re q u ir e d  to  be p re s e n t  to g e th e r  in  o rd e r  to  come 
w ith in  th e  Scheme. T u b e rc u lo s is  i s  i n t e r p r e te d  as a c t iv e  
tu b e rc u lo s is .
Where a workman s u f f e r s  from  a s b e s to s  i s  and a l s o  from 
an u n re la te d  d i s e a s e ,  th e  B oard m ust a s s e s s  th e  d i s a b i l i t y  
in  term s o f  a sb e s to s  i s  o n ly , a l th o u g h , in  p r a c t i c e ,  a w ide 
in t e r p r e t a t i o n  i s  g iv e n , t h a t  i s  to  s a y , in  fa v o u r o f  th e  
workman.
Death i s  re g a rd e d  as a novus a c tu s  in te rv e n io n s  (even  
i f  a workman has been  awarded a c e r t i f i c a t e  o f  d isab lem en t 
d u rin g  l i f e )  and a f r e s h  c e r t i f i c a t e  o b ta in e d  from  th e  
B oard . T h is  can  o r d in a r i ly  o n ly  be is s u e d  a f t e r  p o s t  
mortem ex am in a tio n . I f  th e  d eceased  had been  in  r e c e ip t  
o f  w eekly payments u n d er th e  Scheme, th e  Board have 
d i s c r e t io n a r y  powers to  d isp e n se  w ith  a p o s t  mortem 
ex am in a tio n , b u t  n e v e r  a c tu a l ly  w aive t h e i r  r i g h t  t o  such  an 
in v e s t ig a t io n  u n le s s  exhum ation o f  th e  body would b e  
n e c e s sa ry . A p a th o lo g is t  i s  a t ta c h e d  to  th e  B oard b u t  i t  
has been found more e q u i ta b le  f o r  co ro n e rs  to  a p p o in t t h e i r  
own p a th o lo g is ts  to  c a r ry  ou t th e  p o s t  m ortem s. By 
a rrangem en t, th e  lu n g s a re  s e n t  to  th e  B oard*s P a th o lo g is t  
f o r  h i s t o lo g i c a l  ex am in a tio n . Thus th e  m arg in  o f  e r r o r  o r
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th e  p o s s i b i l i t y  o f  s u s p ic io n  th a t  one o r  o th e r  o f  th e  
co n ten d in g  p a r t i e s  m igh t be fa v o u red , i s  red u ced  to  a 
minimum. The p o s t  mortem i s  d i r e c te d  to  be made, i f  
p o s s ib le ,  in  th e  p re se n ce  o f  th e  M edical B oard.
S uch, th e n , a r e  th e  g e n e ra l  term s o f  th e  Scheme 
and t h e i r  a c c e p te d  i n t e r p r e ta t i o n  (1 4 )-  The s t a t i s t i c a l  
su rv e y  which fo llo w s  has been  c o n s tru c te d  on th e  b a s i s  o f  
e n t i t i e s  d e f in e d  a c co rd in g  to  th e  Scheme and th i s  
i n t e r p r e t a t i o n .
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CHAPTER 3 
RISULTS OP THE SCHEtilE
M erew ether, in  th e  C h ie f  I n s p e c to r  o f  F a c to r ie s  R ep o rt 
( 1945) ( 21) s t a t e s :  "What we a re  m ost anx ious to  d is c o v e r
i s  a y a r d s t ic k  by w hich to  t e s t  th e  e f f ic a c y  o f  p re v e n tiv e  
m easures in  d im in ish in g  th e  r i s k  o f  c o n t r a c t in g  s i l i c o s i s  
and a s b e s to s i s " .  I t  i s  th e  w r i t e r ’s  su b m issio n  th a t  t h i s  
y a r d s t ic k  i s  to  hand in  th e  p u b lish e d  r e p o r ts  o f  P e r io d ic  
M edical E xam inations made by th e  B oard .
A c tu a l f ig u r e s  f o r  th e  p o p u la tio n  a t  r i s k  a re  n o t  
a v a i l a b le ,  n o r  would such  f ig u r e s  be o f  much a s s i s ta n c e  in  
a tte m p tin g  to  a s s e s s  th e  e f f e c t s  o f  l e g i s l a t i o n  u n le s s  
m o rb id ity  and m o r t a l i ty  d a ta  were a l s o  a v a i l a b le  f o r  th e  
same g roup . A ll  w orkers in h a l in g  a s b e s to s  d u s t  a re  s u b je c t  
t o  r i s k ,  b u t  o n ly  ac co rd in g  to  c o n c e n tra t io n  o f  d u s t  and 
le n g th  o f ex p o su re ; f o r  w hereas a h ig h  c o n c e n tra t io n  may 
evoke th e  d is e a s e  in  f iv e  y e a r s ,  a low c o n c e n tra t io n  may 
r e q u ir e  50 y e a r s ,  by  which tim e th e  p e rso n  co u ld  have 
suecembed to  a  c a u se  q u i te  u n r e la te d  to  h i s  o c c u p a tio n . To 
d e f in e  th e  term  " r i s k "  i s  th e r e f o r e  a p rim ary  n e c e s s i ty  and 
f o r  p r e s e n t  p u rp o ses  t h i s  has been  tak en  to  mean th e  r i s k  
in v o lv ed  in  F i r s t  S chedu le  o c c u p a tio n s . S eco n d ly , c a se s  o f  
a s b e s to s  i s  a re  ta k e n  to  mean th o se  who have b een  d isc o v e re d  
by  th e  B oard in  th e  co u rse  o f  t h e i r  p e r io d ic  m ed ica l 
e x a m in a tio n s . In c id e n c e  r a te s  have been  c a lc u la te d  as 
r a t i o s  betw een c a se s  o f a s b e s to s i s  as so  d e f in e d  to  numbers
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o f  w orkers in  F i r s t  S chedule o c c u p a tio n s , an n u a l f ig u r e s  o f  
p e r io d ic  m ed ica l exam inations h av ing  been  ac c e p te d  in  each 
c a s e . Three o b je c t io n s  m igh t be made to  t h i s  c o u rse .
(1 )  D uring  th e  w ar, much u se  was made o f  a s b e s to s ,  such  as 
th e  f i r e - p r o o f in g  o f  decks and b u lkheads by  b low ing  th e  
f i b r e  on to  a p re p a re d  s u r f a c e ,  a s , in  th e  o p in io n  o f  many, 
to  c o n s t i t u te  a r i s k  e q u a lly  as dangerous as a F i r s t  
S chedu le  o c c u p a tio n  and y e t n o t In c lu d ed  in  th e  Scheme.
( 2 ) The la b o u r  tu rn o v e r  i s  d is p ro p o r t io n a te  to  th e  
p o p u la t io n  a t  r i s k ,  so  th a t  w h i ls t  i t  may rem ain  n u m e r ic a lly  
c o n s ta n t  i t  does n o t r e t a in  an i d e n t i t y  o f  p e rso n n e l . As a 
c o r o l l a r y  to  t h i s  o b je c t io n ,  i t  m ight be p o in te d  o u t t h a t  a 
y e a r ly  sam ple o f  th e  p o p u la tio n  i s  b u t  a c ru d e  a v e ra g e .
( 3 ) C ases o f a s b e s to s  i s  have become d is se m in a te d  in  th e  
g e n e ra l  p o p u la t io n , t r e a te d  as b r o n c h i t i s ,  broncho-pneum onia 
o r  t u b e r c u lo s i s ,  and a f t e r  d e a th , c e r t i f i e d  as such .
These o b je c t io n s  w i l l  be d e a l t  w ith  s e r i a t im .
1 . The f i r s t  o b je c t io n  can be met l a r g e ly  by  th e  f a c to r  o f  
m a tu ra t io n . Most cases occur a f t e r  an ex p o su re  o f  f i v e  to  
e ig h t  y e a rs  so  t h a t  i t  i s  on ly  now (1946) t h a t  th e  r e s u l t s  
o f  exposu re  commencing in  1939 a re  l i k e l y  to  become m a n ife s t .  
To add th e  numbers o f  th e s e  new workmen, even i f  known, 
workmen who have n o t had th e  b e n e f i t  o f  p re v e n tiv e  m easu re s , 
to  th e  numbers o f F i r s t  S chedule  w o rk e rs , w ould sim p ly  
v i t i a t e  r e s u l t s .
2 . W h i l s t . i t  i s  t r u e  t h a t  th e  p o p u la tio n  a t  r i s k  in  F i r s t  
S chedu le  o c c u p a tio n s  i s  n o t an a b s o lu te  e n t i t y  w ith  f ix e d
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com ponents, n e v e r th e le s s  i t s  components v a ry  a t  a c o n s ta n t  
r a t e ,  w ith  th e  e x c e p tio n  o f  th e  p e r io d  su c c e e d in g  th e  
ad o p tio n  o f  th e  E s s e n t ia l  Work O rder a t  some d a te  su b seq u en t 
to  A p r i l  1941. U sing th e  m ethod o f  c a l c u la t i o n  recommended 
in  "S ick n ess  Absence & Labour W astage" b y  M ajor Greenwood 
and M. Sm ith (1 6 ) ,  in  one o f  th e  l a r g e s t  a s b e s to s  u n d e r­
ta k in g s  th e  la b o u r  w astage was found  to  v a ry  on ly  betw een  
4 0 #8^ and 43*5/«. So a c c u ra te  a re  th e s e  f i g u r e s ,  t h a t  
la b o u r  re q u irem en ts  f o r  th e  en su in g  y e a r  can b e  p lan n ed  to  a 
n ic e  d eg ree  o f  a c cu rac y . F u r th e r ,  i t  com pares v e ry  
fa v o u ra b ly  w ith  th e  f ig u r e s  p re s e n te d  in  th e  M.R.C.
Emergency R ep o rt N o .2 "Hours o f Work, L o s t Time & L abour 
W astage" 1942, p . 23* Comparison o f  Ten F a c to r ie s  ( 1 7 ) * 
where th e  average  la b o u r  w astage f o r  a y e a r  i s  42.7/^. I t  
i s  g e n e ra l ly  conceded t h a t  la b o u r  w astag e  i s  h ig h e r  w here 
fem ale la b o u r  i s  employed and in  one f a c to r y  i t  was as  
h ig h  as 84#2^L C o n s id e rin g  th a t  th e  a s b e s to s  in d u s t ry  
employs a v e ry  la rg e  p ro p o r t io n  o f  i t s  w orkers o f  th e  
fem ale s e x , th e  f ig u r e  o f j u s t  o v e r 40^^  would th e r e f o r e  
ap p ear to  be s m a ll .  The a u th o rs  o f  th e  M.R.C. I n d u s t r i a l  
H e a lth  R esearch  Board R eport No^85 "The R eco rd ing  o f  
S ic k n e ss  absence in  In d u s try "  p . 10 ( l 8 )  s t a t e  t h a t  in  
o rd e r  to  e s t a b l i s h  th e  average  number o f  w orkers  employed 
in  any p e r io d , i t  i s  adequate  t o  add th e  num bers on th e  pay­
r o l l  a t  th e  b e g in n in g  and end o f  th e  p e r io d  and d iv id e  by 2 , 
p ro v id e d  t h a t  th e  p o p u la tio n  i s  re a so n a b ly  s t a b l e .  T h is  
c o n d it io n  would seem to  be f u l f i l l e d  in  th e  p r e s e n t  c a s e .
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The y e a r ly  sam ple would only  he a c ru d e  f ig u r e  i f  tak en  
a lo n e , h u t as i t  i s  one o f  a s e r i e s  o f  1I|. y e a r s ,  and as 
each  annual f ig u r e  i s  d e r iv e d  from a number o f  sm a ll 
sam ples sp re a d  over each  y e a r ,  th e re  i s  such  a p e r io d  o f 
tim e and such f re q u e n t sam pling  as t o  c o n fe r  a more e x a c t 
con n o ta tio n #  I t  i s  t h i s  la p se  o f  tim e  w hich e le v a te s  th e  
in v e s t ig a t io n  in to  th e  more ex a c t sp h e re  o f  c a lc u la t io n s  
f o r  th e  in c id e n c e  o f  th e  exanthem ata in  a la rg e  and s t a b l e  
p o p u la tio n . The r e ta r d a t io n  in  r a t e  o f  change o f  la b o u r  
tu rn o v e r  consequen t on th e  E s s e n t ia l  Work O rder (1 9 ) was a 
sudden change which would a l t e r  a g ra p h ic  c u rv e , b u t  h av in g  
once s t a b i l i s e d  th e  p o p u la tio n  th e  f a c to r s  w i l l  rem ain 
c o n s ta n t  u n t i l  th e  O rder i s  re la x e d  o r re s c in d e d . A lso , 
la b o u r  tu rn o v e r  was n o t a b o lish e d  by th e  O rd er. To quote 
a g a in  th e  Emergency R ep o rt R o .2  o f th e  M.R.C. ( v # s . ) ,  p . 21+ 
"A lthough th e  r e s u l t s  show th a t  th e  E s s e n t i a l  Work O rder 
reduced  la b o u r  w as tag e , th e re  were in d ic a t io n s  th a t  th e  
w orkers in  some f a c to r i e s  were f in d in g  ways o f evad ing  
t h i s  O rder. Thus, in  F a c to ry  E, th e  number d isc h a rg e d  as 
m e d ic a lly  u n f i t  b e fo re  and a f t e r  th e  O rder came in to  
o p e ra t io n  w a s :-
TABLE R o.2
\
A verage number 
employed
B efo re A f te r
F eb ru a ry March A p r i l May June J u ly
18,361+ 0 0 k 65 71 95
T here i s  ev idence  t h a t  th e s e  w orkers o b ta in e d  m ed ica l
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c e r t i f i c a t e s  from t h e i r  d o c to rs  to  th e  e f f e c t  t h a t  " t h e i r  
p re s e n t  o ccu p a tio n  was d e t r im e n ta l ,  e t c . "  o r " th e  w orker 
i s  u n f i t  to  co n tin u e  h is  p re s e n t  jo h " . A la rg e  p ro p o r t io n  
o f  th e s e  w orkers were new e n t r a n ts .  The l a s t  s e n te n c e  i s  
s i g n i f i c a n t  f o r  th e  p re s e n t  d is c u s s io n  f o r  i t  in d ic a te s  
t h a t  la b o u r  w astage su b seq u en t to  191+1 has b ee n , a t  l e a s t  
in  p a r t ,  due to  ca se s  w ith  b r i e f  exposu re  to  d u s t .  The 
e f f e c t s  o f th e  O rder were th e r e f o r  to  s t a b i l i s e  th e  
p o p u la tio n  by a r e d u c t io n , b u t n o t a b o l i t io n  o f  la b o u r  
tu rn o v e r  and by  t h a t  deg ree  d im in ish ed  th e  e r r o r  f o r  
p re s e n t  p u rp o se s . F in a l ly ,  th e  p r e s e n t  o b je c t  i s  n o t so  
much to  e s t a b l i s h  an a b so lu te  f ig u re  o f  in c id e n c e  as to  
d e s c r ib e  a cu rve f o r  t r e n d ,  a curve which sh o u ld  be 
a c c u ra te  even su p p o sin g  th e  r a te s  o f  in c id e n c e  a re  n o t 
e x a c t ,  p ro v id ed  th e  f a c to r s  d e te rm in in g  th o se  r a te s  rem ain 
c o n s ta n t .
3 . A t ru e  e s t im a te  o f  th e  number o f c a se s  would ta k e  in to  
acco u n t th o se  a ls o  w hich have n o t b een  c e r t i f i e d  by th e  
B oard . A p ro p o r t io n  o f la b o u r w astage from  th e  in d u s try  
w i l l  in e v i ta b ly  in c lu d e  some who rem ain  w e ll  f o r  some y e a rs  
b u t  have had s u f f i c i e n t  exposure as to  cause th e  d is e a s e  
a f t e r  w orking a t  a d i s s im i la r  o c c u p a tio n  in  an a re a  rem ote 
f ro ii  th e  f a c to r y  where th e  exposure took  p la c e .  Such a 
d r i f t  o f la b o u r i s  known to  occu r among e a r ly  s i l i c o t i c s  
from  th e  S ou th  V/ales c o a l f ie ld s  to  th e  l i g h t e r  p o r te r in g  
jo b s  to  be found in  M idland m en ta l h o s p i t a l s .  Lack o f  
b r e a th in g  space has a c e n t r i f u g a l  e f f e c t .  I n c r e d ib le ,  as
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i t  may seem, w orkers them selves a re  som etim es ig n o ra n t o f  
any c a su a l c o n n e c tio n  betw een a sb e s to s  and lung  d is e a s e ,  
a lth o u g h  i t  sh o u ld  be added th a t  su ch  peo p le  have always 
l e f t  th e  in d u s t ry  a t  some d i s t a n t  d a te .  Two women, 
s i s t e r s - i n - l a w ,  had worked in  th e  S p in n in g  D epartm ent o f  
an  a sb e s to s  f a c to r y  and 8 y ea rs  a f t e r  le a v in g  th e  in d u s try  
p re se n te d  them se lv es  f o r  re-em ploym ent. The w r i t e r  found 
them b o th  to  be s u f f e r in g  from a s b e s to s  i s  and n e i th e r  woman 
seemed in  th e  s l i g h t e s t  degree aware o f  th e  n a tu re  o f h e r  
i l l n e s s .  No d o u b t, in  some c a s e s ,  th e  p a t i e n t  and h i s  
r e l a t i v e s  w i l f u l l y  su p p re ss  in fo rm a tio n  o f a v i t a l  k in d  
from th e  a t te n d in g  p r a c t i t i o n e r ,  e s p e c ia l ly  such  as l e f t  
th e  in d u s try  p r i o r  to  1931» and a re  th e re fo re  n o t e n t i t l e d  
t o  com pensation u n d e r th e  A ct. More th an  once an o ld  
employee has in d u lg ed  in  some grim  humour a t  th e  w r i te r ^ s  
expense to  th e  e f f e c t  t h a t  "You*11 n e v e r perfo rm  a p o s t  
mortem on me; when I  f e e l  I*ve g o t th e  " d u s t"  I  s h a l l  go 
to  some co u n try  p la c e  where th e  d o c to r  d o e s n 't  know abou t 
a s b e s to s is  and h e ' l l  th in k  I 'v e  g o t b r o n c h i t i s  o r 
pneum onia". Many p e rso n a l  re aso n s  acco u n t f o r  t h i s  
r e t i c e n c e ,  such  as a d i s in c l in a t io n  on th e  p a r t  o f 
r e l a t i v e s  t o  become in v o lv ed  in  a C o ro n e r 's  C ourt 
p ro ceed in g s  and th e  a t te n d a n t  p u b l i c i t y ,  th e  knowledge 
t h a t  no cu re  e x i s t s ,  and th e  v e ry  human h a b i t  o f  
su p p re s s in g  p a in f u l  im p ress io n s  from  th e  con sc io u s memory* 
I t  may a ls o  happen t h a t  m ed ica l men n e g le c t  to  o b ta in  a 
f u l l  h i s to r y  and a r r iv e  a t  a wrong d ia g n o s is  so  to  speak
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by d e f a u l t .  T h is  i s  m ost l i k e l y  to  o ccu r in  th o se  la rg e  
a re a s  o f  th e  c o u n try  where an a sb e s to s  h a z a rd  does n o t 
o ccu r among th e  w orking p o p u la tio n . The i n t r i n s i c  
d i f f i c u l t i e s  in  d ia g n o s in g  a ca se  a re  an a d d i t io n a l  f a c t o r .  
I n  a s s e s s in g  th e  e f f e c t s  upon t r e n d ,  how ever, i t  sh o u ld  be 
b o rn e  in  mind t h a t  th e  m a jo r i ty  o f  such  c a se s  as escaped  
r e c o g n i t io n  d id  so  in  th e  e a r ly  p a r t  o f th e  l a s t  decade and 
a re  in c r e a s in g ly  l e s s  l i k e l y  to  do so  w ith  b e t t e r  d ia g n o s is  
and g r e a te r  aw areness on th e  p a r t  o f  d o c to r  and p a t i e n t  
a l i k e  o f  th e  e t i o l o g i c a l  r e la t io n s h ip .  T hus, any 
improvement in  t r e n d  would only  be a c c e n tu a te d  i f  a l l  th e  
o ld e r  ca se s  were known. C re d it  a t ta c h e s  p a r t i c u l a r l y  to  
R e g is t r a r s  o f D eaths in  s to p p in g  c e r t i f i c a t e s  where th e  
o c c u p a tio n a l h i s t o r y  su g g e s ts  t h a t  as a c a u se , a p r a c t i c e  
which i s  in c r e a s in g .  The v ig i la n c e  o f  a C oroner i s  
I l l u s t r a t e d  b y  th e  fo llo w in g  case  which he r e f e r r e d  to  
com petent a u th o r i ty  f o r  p o s t mortem
C ase 1 . W .T.E. M ale. Age 1+7* Worked as a t in s m ith  
in  a sb e s to s  f a c to r i e s  on and o f f  from  1916 to  1936. L ived  
in  London u n t i l  3 weeks b e fo re  h i s  d e a th  on 15/ I I / I+ 0 , when 
he removed to  a H e r t fo rd s h ir e  v i l l a g e .
P .M .: Body much w asted . M odera te ly  advanced a s b e s to s  i s .
Ash e s t  08 i s  b o d ie s  +. C ongestion  r i g h t  b a s e . S e v e ra l  p in t s  
o f  f l u i d  in  abdomen. Columnar c e l l e d  carcinom a o f  c o lo n . 
Abdominal v i s c e r a  m atted  to g e th e r .  Com plete sym physis 
p le u ra e  on r i g h t  s id e  due to  seco n d ary  g row ths.
D ia g n o s is :  A sb esto s  i s  and C ancer o f  C olon.
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I t  i s  f o r tu n a te  t h a t  f ig u re s  f o r  F i r s t  S chedu le  
w orkers can he ap p ro x im ate ly  a s c e r ta in e d  from  th e  numbers 
o f  p e r io d ic  m ed ica l exam inations made in  acco rdance  w ith  
p a ra g ra p h  13 o f  th e  S i l i c o s i s  & Ash e s t  os i s  (M edical 
A rrangem ents) Scheme 1931» f o m e r ly  p u b lish e d  by  th e  Home 
O f f ic e .  As each  w orker m ust be examined a n n u a lly , i t  
fo llo w s  t h a t  th e  number o f  p e r io d ic  m ed ica l ex am in a tio n s 
re c o rd e d  each  y e a r  i s  a sam ple number o f  F i r s t  S chedu le  
w orkers a t  r i s k  f o r  t h a t  y e a r ,  p a r t i c u l a r l y  as th e  sam ple 
i s  n o t ta k e n  a t  a p o in t  in  tim e b u t i s  sp re a d  over th e  year* 
Most o f  th e  ex am in a tio n s concern  o ld  em ployees; f o r  o th e rs  
i t  i s  t h e i r  f i r s t  exam in a tio n  sub seq u en t to  th e  i n i t i a l  
m ed ica l exam in a tio n  made w ith in  two months o f  engagement in  
acco rdance  w ith  p a rag rap h  12 o f  th e  same R e g u la tio n s . The 
w r i t e r  i s  in d e b te d  to  th e  M in is try  o f  N a tio n a l  In su ra n c e  
f o r  f ig u r e s  r e l a t i n g  to  th e  war y e a rs  o f  1939 to  19Wi and 
p e rm iss io n  to  u se  them i s  c o n fin e d  e n t i r e l y  to  t h i s  p ap e r 
f o r  th e  p r e s e n t .
C o n s id e ra tio n  o f  Graph 1 in d ic a te s  a f a i r l y  c o n s ta n t  
in c re a s e  in  th e  in ta k e  o f  new e n tr a n ts  to  th e  in d u s try  
u n t i l  th e  in c e p t io n  o f  th e  E s s e n t ia l  Work O rd e r, when th e r e  
was a r a p id  f a l l  l a s t i n g  fo u r  y e a r s .  On th e  o th e r  hand , 
p e r io d ic  m ed ica l exam in atio n s show a s im i l a r ly  f a i r l y  
c o n s ta n t  in c re a s e  in  numbers to  a maximum in  1942 b e fo re  
th e r e  was a f a l l i n g  o f f ,  w hich even th en  was n e i t h e r  so  
r e g u la r  n o r so  a c u te  as th e  cu rve f o r  i n i t i a l  ex a m in a tio n s . 
T h is  o b s e rv a tio n  seems to  co n firm  th e  s ta te m e n t made above.
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t h a t  th e  la b o u r  tu rn o v e r  r a t e  was l e s s  a f t e r  th e  in c e p tio n  
o f  th e  E s s e n t i a l  Work O rder than  b e fo re :  new e n t r a n ts
became f a r  few er and w astage from le a v e r s  was r e s t r i c t e d ,  
p ro d u c in g  a more s t a b l e  p o p u la tio n  w ith  a l a r g e r  p e rc e n ta g e  
exposed  f o r  lo n g e r  p e r io d s .
Graph 2 in d ic a te s  a s te a d y  in c re a s e  in  th e  p e rc e n ta g e  
o f  su sp e n s io n s  u n t i l  1938 when th e  f i r s t  e f f e c t s  o f  la b o u r  
s h o r ta g e  began to  be f e l t  and a p p l ic a n ts  o f  low er m ed ica l 
s ta n d a rd s  p re s e n te d  them selves f o r  i n i t i a l  ex am in a tio n s .
T h is  low ered  p h ysique  was ap p a ren t as a c o n s ta n t  f a c to r  f o r  
th r e e  y e a rs  o f  th e  war u n t i l  1944 when th e re  was a sh a rp  
r i s e  p ro b a b ly  due to  a s e v e re  combing o u t o f  in d u s try  f o r  
m i l i t a r y  n e e d s . N o th ing  co u ld  em phasise more th e  
d i f f i c u l t i e s  o f  p e rso n n e l m anagers in  s e c u r in g  la b o u r  f o r  
an in d u s try  on w hich a re  imposed s t r i n g e n t  s t a tu to r y  
re q u ire m e n ts  o f  h e a l th .  Even u n d er th e  d i r e s t  need o f  war­
tim e  la b o u r  sh o r ta g e  th e  Board were u n ab le  to  r e la x  th e s e  
re q u ire m e n ts . N or, p e rh a p s , i s  i t  d e s i r a b le  th ey  sh o u ld  
b e  re la x e d :  th e  on ly  r e a l  s o lu t io n  i s  to  p r o te c t  th e
w orker by such  e f f i c i e n t  e n g in e e r in g  as i s  o u ts id e  h is  
c o n t r o l .  W hether p eo p le  sh o u ld  be k i l l e d  in  b a t t l e  b ecau se  
o f  th e  la c k  o f  e f f i c i e n t  equipm ent o r  w hether l iv e s  sh o u ld  
b e  l o s t  in  p ro d u c in g  t h a t  equipm ent on ly  Government can 
d e c id e . G e n e ra lly , th e  tendency  i s  to  p r o te c t  th e  
c i v i l i a n  p o p u la tio n  and b a la n c e  d e c is io n s  w ith  t h a t  o b je c t  
in  v iew .
Graph 3 in d ic a te s  a commendable f a l l  in  th e  m o rb id ity
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r a t e  as c a lc u la te d  und er th e  c o n d itio n s  s e t  o u t above. So 
e f f e c t i v e ,  in d eed , have th e  new c o n d it io n s  b een , t h a t  on ly  
th r e e  cases  w ith in  th e  w r i t e r 's  knowledge developed  th e  
d is e a s e  as a r e s u l t  o f  employment su b seq u en t to  1931. The 
e x p la n a tio n  as to  why c a se s  c o n tin u e  to  o ccu r among th e  
o ld e r  c la s s  o f em ployees has a tw o fo ld  o r ig in :  f i r s t ,  th e re
i s  th e  f a c to r  o f m a tu ra tio n  and se c o n d ly , th e  f a c to r  o f  
c h r o n ic i ty .  The f i r s t  peak in  th e  in c id e n c e  o f  m o rb id ity  
cu rve  c o in c id e s  w ith  th e  y e a r  1932 and i s  m a in ly  due to  th e  
bad  c o n d it io n s  o f  p re v io u s  y e a r s ,  b u t  a ls o  to  th e  ru sh  o f 
a p p l ic a t io n s  consequen t upon th e  f i r s t  y e a r 's  w orking o f  th e  
B oard . H aving " c le a re d  th e  books", 1933 showed a m arked 
f a l l  which i s  n o t m a in ta in e d  f o r  th e  two su cceed in g  y e a rs  
b ecau se  o f  th e  m a tu ra tio n  f a c to r .  No c a se s  w ere d isc o v e re d  
a t  p e r io d ic  m ed ica l exam inations in  1940, b u t  1941 p ro v id ed  
a sh a rp , i f  sm a ll ,  r i s e  o v er th e  p re c e d in g  fo u r  y ea rs  and 
th e  ze ro  f ig u r e  has n o t  s in c e  been m a in ta in e d . F o r p re s e n t  
p u rp o se s , th e  f a c t  t h a t  o f fo u r  a p p l ic a t io n s  f o r  d isab lem en t 
c e r t i f i c a t e s ,  th re e  were found to  have th e  d is e a s e  in  1940, 
has been n e g le c te d . Such a p p l ic a t io n s  a r i s e  from  p e rso n s  
who may o r  may n o t be  engaged in  th e  in d u s try  a t  th e  tim e o f 
th e  a p p l ic a t io n  and c a lc u la t io n s  b ased  on such  f ig u r e s  would 
r e q u ir e  a knowledge o f  th e  t o t a l  numbers o f  p e rso n s  who have 
b een  a t  r i s k .  For th e  same re a so n , m o r ta l i ty  r a te s  have 
n o t been c a lc u la te d .
The in c re a s e d  in c id e n c e  in  1940 may be e x p la in e d  by  th e
s e v e r i ty  o f th e  f i r s t  war w in te r  o f  1939-1940, th e  e f f e c t  o f
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which was to  in c re a s e  common c o ld s  among ashes t o t  i c s ,  so  
h a s te n in g  m a tu ra tio n . The war f a c to r s  o f  f a t ig u e  and 
in c re a s e d  in c id e n c e  o f  tu b e rc u lo s is  p ro b a b ly  acco u n ts  f o r  
th e  c o n tin u e d  appearance  o f  a s b e s to s is  s in c e  1940.
M a tu ra tio n  may be d e f in e d  as th e  s i l e n t  p ro g re s s  o f  
th e  d is e a s e  from th e  b eg in n in g  o f f i b r o s i s  to  i t s  e a r l i e s t  
c l i n i c a l  and r a d io lo g ic a l  m a n if e s ta t io n s .  W hether 
c o n tin u e d  exposure  to  th e  d u s t  i s  n e c e s sa ry  d u rin g  t h i s  
p e r io d  i s  open to  d is c u s s io n ;  i t  i s  th e  w r i t e r 's  o p in io n  
t h a t  once th e  p ro c e ss  o f  f i b r o s i s  has begun i t  c o n tin u e s ,  
p ro b a b ly  a t  a s lo w er r a t e  th an  when f r e s h  f i b r e s  c o n tin u e  
to  push th ro u g h  a t  o th e r  p o in ts  a lo n g  th e  b ro n c h io la r  w a l ls ,  
b u t  n e v e r th e le s s  i t s  p ro g re ss  canno t be  a r r e s t e d .  When 
f i b r o s i s  commences in  th e  human b e in g  canno t o f  c o u rs e , be 
a s c e r ta in e d .  In  one experim en t by L.Ü. G ardner and D .E . 
Cummings ( 23) on gu in ea  p ig s  w hich had been  exposed to  
c h r y s o t i l e  d u s t  f o r  70 d ay s , a m oderate deg ree  o f f i b r o s i s  
was found in  15 m onths; a su b seq u en t experim en t seemed to  
in d ic a te  r e g re s s io n  in  th e  absence o f  d u s t ex p o su re . They 
a l s o  found th a t  th e  i n t e r j e c t i o n  o f  th e  in f e c t io n  f a c t o r  
c a u se s  f i b r o s i s  to  become p ro g re s s iv e  and th e y  w ere o f  th e  
o p in io n  th a t  t h i s  may e x p la in  th e  b e l i e f  t h a t  a s b e s to s  i s  i s  
a p ro g re s s iv e  d i s e a s e .  F ib r o s is  in  th e  human b e in g  has 
b een  d e te c te d  a t  p o s t  mortem a f t e r  as l i t t l e  as 6 m onths 
ex p o su re . I t  may be added t h a t ,  in  human b e in g s ,  
a s b e s to s i s  ten d s m ain ly  to  r e v e a l  i t s e l f  a f t e r  w in te r  c o ld s . 
E .R .A . M erew ether th o u g h t t h a t  ap p ro x im a te ly  7 y e a rs  m ust
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e la p s e  betw een th e  ccmmencement o f  exposu re  and th e  
p ro d u c tio n  o f  a s e r io u s  deg ree  o f  a s b e s to s i s .
In  th e  f a c to r y  where th e  w r i t e r  i s  engaged, a l l  
employees a re  examined c l i n i c a l l y  and r a d io lo g ic a l ly  once 
a y e a r and o f te n e r  i f  n e c e s sa ry ; y e t  f r e s h  ca se s  c o n tin u e  
to  ap p ear b o th  among th o se  a t  r i s k  and among th o se  no 
lo n g e r exposed to  th e  h az a rd . One man (R .W .) who d ie d  on 
29/ 3 /4 5  had n o t been exposed to  a s b e s to s  d u s t s in c e  1928 
and d id  n o t e x h ib i t  s ig n s  o f th e  d is e a s e  u n t i l  27/3/2A# A 
woman (A.M. ) worked as a s p in n e r  from  I 5/ I /2 6  to  2 3 /4 /3 0 .
On re-em ploym ent on IO /I I /3 9  she appeared  to  have a h e a lth y  
c h e s t ,  b u t  on 31/ 12/41 she was found to  be  s u f f e r in g  from  a 
w e ll d e f in e d  d eg ree  o f  a s b e s to s i s .  In d e ed , i t  som etim es 
ap p ears  as i f  re-em ploym ent l i g h t s  up  a q u ie s c e n t o r sflowljr 
p ro g re s s iv e  l e s io n .  A m ale employee ( J . f t .  ) worked in  th e  
S e c t io n a l  D epartm ent from 1926 to  1938 and a f te rw a rd s  as a 
tim e k eep e r. He was p assed  Grade 1 f o r  m i l i t a r y  s e r v ic e  in  
F eb ru a ry  1942. On 2 /12 /43  he was found to  be s u f f e r in g  
from  advanced a s b e s to s is  w ith  m arked c l i n i c a l  and 
r a d io lo g ic a l  s ig n s .  A nother m ale (W .P .) , a myxoedematous 
p a t i e n t  u n d er tre a tm e n t w ith  th y ro id  g la n d , worked in  th e  
Opening Room from  1931 to  1939 when he was t r a n s f e r r e d  to  
th e  Im p reg n a tin g  D epartm ent where th e  d u s t  i s  bonded and 
r e p u te d ly  i n e r t .  Y et he e x h ib i te d  a s l i g h t  deg ree  o f th e  
d i s e a s e  on 2 6 /4 /4 5 . A man ( C .J .S . )  worked a t  v a r io u s  
d u s ty  jobs from 1910 to  1930. S u b seq u en tly  he v/orked in  
th e  S to re s  where th e r e  was p r a c t i c a l l y  no exposure  to
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a s b e s to s  d u s t .  By 16/9/4-1 s ig n s  o f  e a r ly  a s b e s to s  Is  were 
a p p a re n t. A nother m ale employee (W .E.W.) worked in  th e  
M illb o a rd  D epartm ent from  1919 to  1930. A f te r  t h a t ,  f o r  
a l l  p r a c t i c a l  p u rp o se s , th e re  was no exposu re  to  a s b e s to s  
d u s t  b u t a s b e s to s is  and pulm onary c a n c e r  were d iagnosed  
t e n t a t i v e l y  on 1 4 /2 /4 4 . A woman (S .E .W .) worked in  th e  
D is in te g r a t in g  D epartm ent from 1926 to  1932. She l e f t  to  
m arry  and rem ained in  good h e a l th  u n t i l  194-2 when she began 
to  s u f f e r  from dry  cough and dyspnoea. On 1 2 /7 /4 5  th e r e  
were c l e a r  in d ic a t io n s  o f  th e  d is e a s e .  Thus 7 cases  
o ccu rred  in  which th e re  had been i n t e r v a l s  o f  some y e a rs  
betw een th e  exposure and th e  appearance o f  th e  d is e a s e .
In  th e s e  ca ses  th e re  seems good re a so n  to  b e l ie v e  
t h a t  a s b e s to s is  i s  p ro g re s s iv e . I f  t h i s  c h a r a c t e r i s t i c  i s  
due to  th e  i n t e r j e c t i o n  o f in f e c t io n ,  th e n  th e  g r e a te r  i s  
th e  n e c e s s i ty  to  ad v ise  a s h e s to t ic s  to  avo id  in f e c t io n  so  
f a r  as t h a t  i s  p o s s ib le .  To avo id  in f e c t io n  a l to g e th e r  i s  
a lm o st im p o ss ib le . T h e re fo re , to  a l l  i n t e n t s  and p u rp o se s , 
th e  d is e a s e  sh o u ld  be re g a rd e d  as p ro g re s s iv e  and th e  
p a t i e n t  w ithdraw n from f u r th e r  exposu re  a t  as e a r ly  a s ta g e  
in  th e  d is e a s e  as p o s s ib le .  The u tm ost t h a t  can be done 
i s  to  p ro lo n g  l i f e  and i f  t h i s  can be done to  th e  e x te n t  
t h a t  o ld  age o r an in te r c u r r e n t  d is e a s e  o v e r ta k e s  th e  
p e rso n , th en  one m ig h t, in  t h a t  s e n s e , speak  o f  a c u re .
C h ro n ic ity  i s  th e  second  f a c to r  c a u s in g  th e  appearance  
o f  a p p a re n tly  f r e s h  c a s e s . E vidence o f  t h i s  f a c to r  can be 
found  in  th e  changing c h a ra c te r s  o f th e  d is e a s e  i t s e l f ,  b u t
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c o n s id e r a t io n  o f  th e s e  phenomena m ust he d e f e r r e d  f o r  th e  
d is c u s s io n  on c l i n i c a l  s ig n s .  F u r th e r  ev id en ces  a re  to  he 
found  in  Graph 2+ which g iv es  curves o f  r a t e s  o f exposure 
and o f l i f e  where th e  term  " l i f e "  i s  tak en  to  mean t h a t  
p e r io d  e x i s t in g  betw een f i r s t  employment and d e a th . I t  i s  
a t  once ap p a ren t th a t  th e  cu rv es  c lo s e ly  resem ble  each 
o th e r .  There ap p ears  to  be a c o r r e la t io n  betw een th e  
d u ra t io n  o f  exposure and th e  l i f e ,  th e  number o f cases  
b e in g  s im i la r .  In  th e  ascend ing  s e r i e s  th e re  a re  th r e e  
peaks (num bered 1 , 2  and 3 ) and in  th e  d escen d in g  s e r i e s  
th e r e  a re  two peaks f o r  th e  l i f e  in c id e n c e  and fo u r  f o r  
th e  exposure  in c id e n c e  (numbered 4 and 5 , and 4  to  7 
r e s p e c t iv e ly ) .  The peaks which co rre sp o n d  n u m e ric a lly  
a l s o  co rresp o n d  in  am p litu d e . The d i f f e r e n c e s  in  y e a rs  
betw een  th e  r e s p e c t iv e  peaks may be e x p re sse d  thus : -
9 -  3 sn 6 y ea rs
13 -  5 = & "
16 -  8 =  8 "
19 -  11 =  8 "
25  -  15  =  10  "
T h at i s  to  s a y , th e  b a se  o f th e  l i f e  curve i s  w ider th a n  
th e  b a se  o f  th e  exposure  c u rv e . T h e re fo re , th e  lo n g e r  th e  
e x p o su re , th e  lo n g e r  th e  l i f e .  T h is  a p p a re n t a b s u rd i ty  
becomes more i n t e l l i g i b l e  i f  i t  i s  e x p re sse d  as th e  lo n g e r  
th e  ex p o su re , th e  more p r o t r a c te d  o r c h ro n ic  i s  th e  d is e a s e .  
T here  can be o n ly  one e x p la n a tio n  f o r  d u ra tio n  o f exposu re  
b e in g  a s s o c ia te d  w ith  lo n g e v ity , t h a t  i s  to  s a y , low er
3 3 .
c o n c e n tra t io n s  o f  th e  nox ious a g e n t. And t h i s  i s  so .
Most o f  th e  f a t a l i t i e s  th u s  d e a l t  w ith  g r a p h ic a l ly  s u rv iv e d  
to  work f o r  v a ry in g  p e r io d s  sub seq u en t to  th e  1931 
R e g u la tio n s . I t  may be argued  a g a in s t  t h i s  t h a t  to  
r e v e r s e  th e  l i f e  cu rve  would a ls o  produce a c o r r e l a t io n  
w ith  th e  exposure cu rv e , t h a t  i s  to  s a y , th e  lo n g e r  th e  
exposu re  th e  s h o r te r  th e  l i f e .  T h is can n o t be t ru e  
how ever: f i r s t ,  b ecau se  th e  c o r r e l a t io n  i s  on ly  one o f
enum eration  o f  th e  peaks and n o t o f  th e  g e n e ra l  form , b u t  
a ls o  b ecau se  a p o in t  i s  reach ed  where exposu re  to  d u s t 
exceeds th e  l i f e ,  a t r u e  r e d u c t io  ad absurdum .
The cu rves a re  b ased  upon th e  p o s t  mortem f in d in g s  in  
98 f a t a l  ca ses  o f  a s b e s to s is  a lone  o r  co m p lica ted  by o th e r  
d is e a s e s  such  as tu b e rc u lo s is  and carcinom a. F u r th e r  
o b s e rv a tio n s  on th e  cu rves r e v e a l  t h a t  m ost f a t a l  ca ses  
have had  exposure o f  e ig h t  y e a rs  and d ie  16 y e a rs  a f t e r  
f i r s t  employment, a lth o u g h  when th e s e  f ig u r e s  a re  compared 
w ith  th o se  in  th e  ta b le  o f  averages (T ab le  3) i t  i s  found  
th a t  th e  average  le n g th  o f  exposure was 10.2+ y ea rs  and th e  
av erag e  l i f e  c o in c id e d  w ith  th e  g ra p h ic  f i g u r e ,  v iz .  15«7 
y e a r s .  The o th e r  b ig  d isc re p a n c y  i s  shown in  th e  d u ra tio n  
o f  th e  d is e a s e .  W h ils t th e  cu rve in d ic a te s  t h a t  m ost d ie  
a f t e r  th e  d is e a s e  has been  in  p ro g re s s  two y e a r s ,  th e  
av e rag e  d u ra tio n  o f  th e  d is e a s e  i s  6 .3  y e a r s .  Once a g a in , 
c h ro n ic  i t y  seems to  be th e  l i k e l y  e x p la n a tio n . Some 
s u rv iv e  much lo n g e r  exposures th a n  o th e rs  and w hereas m ost 
c a se s  have been  a c u te  (2  y e a r s ) ,  some have l iv e d  w ith  th e  
d is e a s e  in  a c h ro n ic  form f o r  many y e a rs .
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In  th e  C h ie f  In s p e c to r  o f F a c to r ie s *  R ep o rt f o r .  192+5 
( f ig u r e s  r e l a t e  to  192+2+) M erew ether does n o t  s e g re g a te  
ca n ce r c a se s  f o r  th e  obvious reaso n  th a t  a c a u s a l  r e l a t i o n ­
s h ip  betw een a s b e s to s is  and c a n c e r canno t be e s ta b l i s h e d .  
H is f i b r e s  f o r  a sb e s to s  i s  a lone  sh o u ld  th e r e f o r e  be 
compared w ith  th e  group e n t i t l e d  " a l l  c a se s  minus 
tu b e rc u lo s is "  in  th e  p re s e n t  s e r i e s .  In  t h a t  e v e n t, th e r e  
i s  s t i l l  g e n e ra l  agreem ent, th e  w r i t e r 's  f ig u r e s  b e in g  some 
th r e e  y e a rs  l e s s  f o r  average  ages a t  d e a th . N otw ith ­
s ta n d in g , th e  in fe re n c e s  a re  th e  same, v i z . ,  a s b e s to s is  
ap pears to  k i l l  a t  an e a r l i e r  age th a n  s i l i c o s i s ,  a f t e r  a 
b r i e f e r  employment h i s t o r y  and i r r e s p e c t iv e  o f  w hether 
tu b e rc u lo s is  i s  p re s e n t  o r n o t . M erew eth e r 's  f ig u re s  a re  
g iv en  below  in  T able No.2+ f o r  com parison .
TABLE No. 2+
D ise a se
Number
o f
Average 
Age a t
D u ra tio n  o f  Employment 
in  y e a rs .
D eaths D eath L ongest S h o r te s t A verage
S i l i c o s i s 844 57 .2 6 2 .0 1 .5 3 4 .0
S i l i c o s i s  w ith  
T u b e rc u lo s is 906 53.3 6 7 .0 0 .7 3 1 .3
15.1A sb e s to s is 125 4 6 .6 4 8 .0 0 .5
A sb e s to s is  w ith  
T u b e rc u lo s is 65 3 8 .8 2 9 .0 0 .8 1 0 .4
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Any d lB cussion  o f  t h i s  c h a r a c te r  which o n ly  ta k e s  in to  
acco u n t th e  average age a t  d e a th  i s  m is le a d in g  as r e f e r e c n e  
to  Graph No#5 w i l l  in d ic a te .  These av e rag e  f ig u r e s  do 
in d eed  show a s b e s to s is  to  be a d is e a s e  w hich p roves  f a t a l  
e a r ly  in  l i f e ,  b u t th ey  seem to  in d ic a te  a ls o  t h a t  m ost d ie  
a decade l a t e r  than  th e  f a c t s  j u s t i f y .   ^ I t  i s  in  th e  f i r s t  
h a l f  o f  th e  fo u r th  decade o f  l i f e  in  w hich a sb e s to s  i s  ta k e s  
i t s  g r e a t e s t  t o l l  and i s  th e r e f o r e  so  much th e  more a s o c i a l  
and p e rso n a l  d i s a s t e r .  O ther p o in ts  o f  s o c i a l  and economic
im portance  a re  to  be found in  T ab le  N o.3 where i t  i s  n o te ­
w orthy  t h a t  p o s t employment s u r v iv a l  i s  m arked ly  g r e a t e r  in  
fem ales th a n  in  m a les , indeed  7*5 y e a rs  lo n g e r .  ? /h i l s t  
many f a c to r s  undoub ted ly  c o n t r ib u te  to  t h i s  r e s u l t ,  i t  i s  
m a in ly  due to  th e  tendency  o f  th e  woman to  r e t r e a t  to  th e  
p r o te c t io n  o f home when she b e g in s  t o  f e e l  u n w e ll and a ls o  
th e  economic n e c e s s i ty  f o r  th e  man to  c o n tin u e  a t  work even 
when he i s  u n f i t*  P e rh a p s , a l s o ,  each  e x p e r ie n c e s  a 
g r e a te r  buoyancy o f  m o ra le , th e  woman in  th e  home e n v iro n ­
ment and th e  man among h is  f e l lo w s ,  and c e r t a i n l y  th e  
p s y c h o lo g ic a l  o u tlo o k  p la y s  a la r g e  p a r t  in  t h i s  d i s e a s e .  
D iag n o s is  has p ro b ab ly  lag g ed  b e h in d  sym ptom atology p a r t l y  
from  n e g le c t  o r absence o f  ra d io g ra p h ic  f a c i l i t i e s  and 
p a r t l y  from too  c lo s e  an a p p l ic a t io n  to  c l i n i c a l  ev id en ces  
o f  pulm onary d is e a s e  which may be a b se n t f o r  lo n g  p e r io d s  a t  
a tim e and f a i l u r e  to  a p p re c ia te  c a rd io v a s c u la r  s ig n s .
The d is e a s e  a ls o  seems to  a f f e c t  th e  se x e s  d i f f e r e n t l y .  
Fem ales would app ear to  be more s u s c e p t ib le  t o  th e  co m p la in t
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th a n  m ales (8 -9  y ea rs  d i f f e r e n c e  in  av e rag e  e x p o su re ) . I t  
a l s o  seems to  he f a t a l  a t  an e a r l i e r  age in  women th an  in  
men. C ancer occurs a f t e r  a b r i e f e r  employment h i s t o r y ,  
b u t  in  th e  more ch ro n ic  ca se  than  in  men. The " l i f e "  o f  
th e  fem ale a sb e s to s  w orker w ith  a s b e s to s i s  o r  a s b e s to s i s  
and tu b e rc u lo s is  i s  lo n g e r  th an  th e  m ale w o rk e r 's ,  p ro b ab ly  
b ecau se  o f  th e  r e t r e a t  to  th e  p r o te c t iv e  in f lu e n c e s  o f  home 
a lre a d y  m entioned . In  b o th  sex es c a n c e r  su p erv en es  a f t e r  
more p r o t r a c te d  exp o su re , in  th e  more c h ro n ic  c a s e ,  a f t e r  a 
long  m a tu ra tio n  p e r io d  and in  th e  h ig h e r  age g ro u p s. 
T u b e rc u lo s is  has n o t th e  p ro fo u n d ly  m od ify ing  e f f e c t  upon 
th e  d is e a s e  as would have been e x p e c te d . I t  i s  t r u e  t h a t  
th e  average  age a t  d e a th  i s  l e s s  th a n  w ith  o th e r  c a s e s ,  
a lo n e  o r c o m p lica ted , b u t  m ost d ie  in  th e  f i r s t  h a l f  o f  th e  
f o u r th  decade, t h a t  i s  to  s a y , in  th e  same quinquennium  as 
c a se s  o f  a s b e s to s is  w ith o u t tu b e r c u lo s is  (G raph 5 ) .  When 
com pared w ith  u n co m p lica ted  a s b e s to s i s ,  r a th e r  m ore c a se s  
in  th e  l a t t e r  group s u rv iv e  to  th e  f i r s t  h a l f  o f  th e  f i f t h  
decade. The d u ra tio n  o f  th e  d is e a s e  i s  n o t  v e ry  
a p p re c ia b ly  le s s e n e d , b u t  i t  o ccu rs  in  c a se s  w hich have had  
a b r i e f e r  ex p o su re . The i n d u s t r i a l  " l i f e "  i s  a l i t t l e  
s h o r te n e d , by  com parison . The f a c t  t h a t  th e  p e r io d  o f 
ex posu re  and th e  m a tu ra tio n  p e r io d  i s  s h o r t e r  in  tu b e r c u la r  
c a se s  may be e x p la in e d  by  p o s tu la t in g  an in c re a s e d  
v u l n e r a b i l i t y  to  r e s p i r a to r y  in f e c t io n s  g e n e ra l ly  and th e  
e f f e c t s  o f  i n t e r j e c t e d  in f e c t io n .  But u n d o u b ted ly  th e  
n a tu r e  o f  th e  tu b e rc u la r  in f e c t io n  i t s e l f  p la y s  a g r e a t
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p a r t  in  p ro d u c in g  th e s e  somewhat complex phenomena.
Gloyne has p o in te d  o u t t h a t  o b so le sc e n t tu b e r c u lo s is  i s  n o t  
r e - a c t i v a t e d  by a s b e s to s is  and a l s o  th a t  th e  in f e c t io n  i s  
o f  th e  a c u te  caseous ty p e . I t  i s  th e r e f o r e  more by  way o f  
b e in g  a te rm in a l  in f e c t io n  l i k e  bronchopneum onia, o c c u rr in g  
tow ards th e  end o f f i b r o s i s ,  r a th e r  th an  in  sym b iosis  w ith  
i t .  The d is e a s e  i s  n o t th e r e f o r e  o f  much l e s s  d u ra t io n ,  
b u t  th e  tu b e rc u lo u s  in f e c t io n  behaves in  o th e r  r e s p e c ts  in  
th e  u s u a l  way by  a t ta c k in g  th e  young and re d u c in g  th e  
e x p e c ta t io n  o f  l i f e .  T h is q u e s tio n  w i l l  be  r e f e r r e d  to  
l a t e r  on in  th e  d is c u s s io n  on tu b e rc u lo s is  as a 
c o m p lic a tio n  o f  a sh e s t o s i s .  L ik e  bronchopneum onia, th e  
tu b e r c u la r  in f e c t io n  a t ta c k s  in  th e  30-35 quinquennium , 
b u t  u n l ik e  bronchopneum onia w hich i s  f a t a l  in  a c l a t t e r  o f  
days o r  w eeks, tu b e r c u lo s is  runs a co u rse  o f  months o r 
y e a r s .
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CHAPTER U 
CLINICAL, RADIOLOGICAL & PATHOLOGICAL 
SIGNS OP ASBESTOSIS
I t  h as b een  w e l l  s a id  th a t  th e  c l i n i c a l  p ic t u r e  o f  a 
d is e a s e  i s  a co m p o site  p ic t u r e .  The s o - c a l l e d  t y p i c a l ,  
c l a s s i c a l  t e x t -b o o k  c a s e  i s  g e n e r a l ly  a ra r a  a v is ;  and i t  
i s  b e t t e r  th a t  i t  i s  scf, f o r  i f  a l l  exam ples o f  a d is e a s e  
w ere i d e n t i c a l ,  th en  human b e in g s  th e m se lv e s  m ight a ls o  
r e t r e a t  b en ea th  t h e i r  ca ra p a ces  o f  d e a d ly  u n ifo r m ity .
The d e v ic e  o f  a co m p o site  p ic t u r e  i s  n e c e s s a r y ,  h ow ever, 
f o r  d e s c r ip t iv e  p u rp oses and w i l l  b e  ad op ted  h e r e , b u t  
o n ly  in  th e  s e n s e  th a t  G a lton  su p erim p osed  p o r t r a i t s  in  
o rd er  t o  d is c o v e r  common fa m ily  or o th e r  c h a r a c t e r i s t i c s
o f  groups o f  p e o p le .
I t  i s  environm ent w hich  c h i e f l y  d e term in es  a s b e s t o s i s  
and a lth o u g h  th e  f a c t o r y  may o n ly  b e  a p a r t  o f  th a t  
environm ent and a lth o u g h , as an o b s e r v a t io n  o f  common 
e x p e r ie n c e , th e  in d iv id u a l  has f r e e  w i l l  t o  move in  and to  
m ould h is  en v iro n m en t, h is  f r e e  w i l l  i s  o c c a s io n a l  and 
l im i t e d .  In  th e  in v e s t ig a t io n  o f  e v e r y  in d u s t r ia l  d is e a s e  
th e  f a c t o r  o f  environm ent i s  param ount. S o c ia l  and 
c l im a t ic  in f lu e n c e s  have t h e i r  b e a r in g s  upon a l l  q u e s t io n s  
o f  d e v ia t io n s  from th e  h e a lth y  norm, b u t th e y  seldom  
d eterm in e  th e  o n s e t ,  co u r se  and te r m in a t io n  w ith  th e  
p r e c i s io n  th a t  th e  in d u s t r ia l  en v ironm en t d e term in es  an 
o c c u p a t io n a l d i s e a s e .  J u s t  as i t  was shown in  th e  l a s t  
c h a p te r  th a t  l e g a l  q u a l i f i c a t i o n  f o r  com p en sation  depended
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among o th e r  t h in g s ,  upon a s t r i c t  in t e r p r e t a t io n  o f  F i r s t  
S c h ed u le  p r o c e s s e s ,  s o  th e  d ia g n o s is  o f  a s b e s to s  i s  or  any  
o th e r  o c c u p a tio n a l d is e a s e  depends upon th e  s t r i c t  i n t e r ­
p r e t a t io n  o f  th e  m e d ic a l h i s t o r y  as r e s p e c t s  th e  hazard  t o  
b e c o n s id e r e d .
I t  seem s t r i t e  t o  sa y  th a t  plumb ism  ca n n o t e x i s t  
w ith o u t  exp osu re to  le a d  and e x p r e s s e d  th u s s im p ly  may 
even  appear r id ic u lo u s .  The w r i t e r  was once ask ed  b y  a 
workman t o  c o n s id e r  an a l le g e d  c a s e  o f  le a d  p o is o n in g  f o r  
c e r t i f i c a t i o n  under th e  Workmen’ s  C om pensation A ct in  
w hich  exp osu re to  le a d  was found t o  c o n s i s t  in  th e  f a l l  o f  
a le a d  in g o t  on th e  workman’s f o o t . ’ But su ch  c a s e s  are  
ra r e  and th e  r e a l  d i f f i c u l t i e s  a r i s e  when s u b s ta n c e s  a re  
t o x ic  through an u n u su a l and u n su sp e c te d  ch a n n e l o f  e n tr y  
b e c a u s e , under in d u s t r ia l  c o n d i t io n s ,  th a t  may b e th e  o n ly  
a v a i la b le  ch a n n e l. Books on pharm acology a re  f u l l  o f  d a ta  
r e l a t i n g  t o  th e  t o x i c i t y  o f  m e ta ls  when in j e c t e d  b e n e a th  
th e  in teg u m en t, b u t  f o r  th e  workman th e y  are g e n e r a l ly  
i n e r t .  When th e  in tegum en t i s  a t ta c k e d  b y  a m e ta l th e  
r e s u l t s  may be d i f f e r e n t  from  w hat th e  p h a r m a c o lo g is t  may 
a n t i c i p a t e ,  as when men engaged  in  tu r n in g  a r t i c l e s  o f  
magnesium  on a la t h e  b e g in  t o  s u f f e r  from  emphysema o f  th e  
l o o s e  t i s s u e s  o f  th e  arms from  g a s ,  e v o lv e d  b y  th e  i n t e r ­
a c t io n  o f  m inute s p ic u le s  o f  th e  m e ta l embedded in  th e  
s k i n ,  w ith  t i s s u e  f l u i d s .  Or, a g a in , a su b s ta n c e  may 
o n ly  become t o x ic  under c e r t a in  m e t e o r o lo g ic a l  c o n d i t io n s .  
D ic h lo r a n i l in e  i s  a s o l i d  a t  o r d in a r y  tem p era tu res and
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w i l l  ca u se  m eth aem oglob in u ria  b y  a b so r p tio n  through  th e  
s k in .  On a warm summer’s d ay , hov/ever, i t  w i l l  v o l a t i l i s e  
and ca u se  th e  same c o n d it io n  through  th e  r e s p ir a t o r y  system , 
One h o t day th e  w r it e r  was w a lk in g  through  a f a c t o r y  when 
tw o women were o b serv ed  s i t t i n g  o u t s id e  a sh ed  where s p i r i t  
a e t h e r .n i t .  was b e in g  b o t t l e d .  B oth  p r e s e n te d  th e  le a d e n ,  
g r e y -b lu e  appearance o f  m ethaem aglobinaem ia and t h i s  was 
co n firm ed  by s p e c tr o s c o p ic  exam in ation  o f  th e  b lo o d .
E xcep t f o r  s l i g h t  h ea d a ch e , n e i t h e r  f e l t  i l l ,  b u t was 
r a th e r  eu p h o r ic  as such  c a s e s  u s u a l ly  a r e . B oth  r e c o v e r e d  
c o m p le te ly  in  4 8  h o u r s . I n fa n ts  have b een  known to  s u f f e r  
from  th e  c o n d it io n  a f t e r  in g e s t io n  o f  th e  su b s ta n c e  b y  th e  
g a s t r o - i n t e s t i n a l  t r a c t .  A lthough  th e  p a r t ic u la r  job on 
w hich  th e s e  women w ere engaged  had b een  done f r e q u e n t ly  f o r  
y e a r s  no p r e v io u s  tr o u b le  had been  e n co u n te red . I t  
appeared  th a t  under th e  c o n d it io n s  o f  h ig h  tem p eratu re  
p r e v a i l in g  th a t  day and th e  la r g e  q u a n t i t i e s  o f  m a te r ia l  
b e in g  h a n d led , s u f f i c i e n t  sodium  n i t r i t e  was absorb ed  t o  
a f f e c t  th e  b lo o d  ch an ges d e s c r ib e d . N e ith e r  woman w ould  
adm it to  d r in k in g  th e  s u b s ta n c e .
C ontam ination  by u n ex p ected  su b s ta n c e s  a l s o  p r e s e n ts  
b a f f l i n g  problem s in  in d u s t r ia l  t o x ic o lo g y .  M inute  
q u a n t i t ie s  o f  a r s e n ic  in  s u lp h u r ic  a c id ,  p r e s e n t  in  th e  
n a sce n t s t a t e ,  have been  known to  combine w ith  hydrogen in  
th e  m anufacture o f  th a t  su b s ta n c e  and to  form a r s in e  w ith  
d is a s t r o u s  r e s u l t s .  The e v o lu t io n  o f  c h lo r in e  from  
h y p o c h lo r ite  and a c id  e f f lu e n t s  has a l s o  b een  r e s p o n s ib le
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f o r  f a t a l i t i e s .  Compounds may produce e f f e c t s  e n t i r e l y  
d i f f e r e n t  from  th e  c l i n i c a l  syndrom es produced  by t h e i r  
canponent e le m e n ts . Thus H u nter, Bomford & R u s s e l l  
( 1 9 4 0 ) ( 25) reco rd ed  fo u r  c a s e s  o f  p o is o n in g  by m eth y l 
m ercu r ic  io d id e  in  th e  form  o f  d u s t . I n h a la t io n  b y  th e  
men in  th e  c o u r se  o f  m a n u fa ctu rin g  t h i s  f u n g ic id e  ca u sed  
s e v e r e  g e n e r a l is e d  a t a x ia ,  d y s a r th r ia  and g r o s s  
c o n s t r i c t i o n  o f  th e  v i s u a l  f i e l d s ;  th e  o n ly  resem b lan ce  
t o  p o is o n in g  b y  m e t a l l i c  m ercury was treraour. The 
o b s e r v a t io n s  a re  o f  p a r t ic u la r  i n t e r e s t  in  com paring th e  
e f f e c t s  o f  s i l i c o n  d io x id e  w ith  th e  e f f e c t s  o f  such  
com bined s i l i c a t e s  as th e  a s h e s t ifo r m  m in e r a ls ,  s e r i c i t e  
and m ica .
On th e  o th e r  hand, p a t h o lo g ic a l  c o n d it io n s  occu r  
w hich are n o t  s p e c i f i c  to  a p a r t ic u la r  s u b s ta n c e .
A p la s t ic  anaem ia sh o u ld  s u g g e s t  to  th e  p r a c t i t i o n e r ’ s  
mind th e  p o s s i b i l i t y  o f  b en zen e  anaem ia, b u t ad eq uate  
in v e s t ig a t io n  o f  th e  w orking c o n d it io n s  i s  an e s s e n t i a l  
p r e r e q u i s i t e  t o  an a cc u r a te  d ia g n o s is .  A c a ta r r h a l  
b r o n c h i t i s  may be due to  o th e r  ca u se s  than  th e  in h a la t io n  
o f  vanadium  p en t o x id e . P a rk in so n ism  o ccu rs  a p a rt from  
m anganese. But in  such  c a s e s  th e  words o f  Lord J u s t i c e  
Goddard sh o u ld  be borne in  mind: "We sh o u ld  approach
q u e s t io n s  under th e  Workmen’ s  C om pensation A ct w ith  a 
ten d en cy  to  g iv e  what i s  som etim es c a l l e d  a l i b e r a l  
i n t e r p r e t a t io n  t o  th e  A c t , t h a t  i s  t o  s a y ,  ’ l i b e r a l  in  
fa v o u r  o f  th e  workman, rem em bering t h a t  th e  A ct was
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c r e a te d  t o  ex ten d  th e  rem edies and r ig h t  t o  com p en sation  
o f  th e  workman, and n o t to  l i m i t  them in  any way". I t
sh o u ld  he added, how ever, th a t  th e  doubt m ust be r e a l  and 
n o t im agin ed .
Examples o f  f a i l u r e  to  r e la t e  s c i e n t i f i c a l l y  
en v iro n m en ta l h is t o r y  and p a th o lo g y  co u ld  be m u lt ip l ie d  
many tim es over  and co u ld  b e tak en  from th e  d a i ly  
e x p e r ie n c e  o f  e v e r y  i n d u s t r i a l i s t .  Workmen h a b i t u a l ly  
d ou b le  th e  w e ig h ts  th ey  have to  c a r r y  b y  n e g le c t in g  to  
m en tion  th e  men who a s s i s t  them; b u t g e n e r a l ly  th e  h i s t o r y  
a workman g iv e s  o f  h i s  job sh o u ld  be t r e a t e d  l i k e  th e  
h is t o r y  a m other g iv e s  o f  h er  s i c k  c h i ld  -  i t  may be  
ex a g g e ra ted  b u t i s  se ldom  u n tru e  and sh o u ld  n e v er  b e  
t r e a t e d  l i g h t l y .
G ranted th a t  exp osu re to  a s b e s to s  d u st  o f  s u f f i c i e n t  
c o n c e n tr a t io n  f o r  an adequate p e r io d  o f  t im e seem s f a i r l y  
e s t a b l i s h e d  fr o a  th e  h i s t o r y ,  th e r e  rem ains a la b o r a to r y  
t e s t  w hich g iv e s  re a so n a b le  p r o o f  o f  ex p o su re  to  th e  d u s t ,  
nam ely th e  f in d in g  o f  a s b e s to s  i s  b o d ie s  in  th e  sputum.
F or th e  p r a c t i t io n e r  who has n o t a c c e s s  t o  in d ep en d en t  
re c o r d s  o f  em ploym ent, t h i s  in v e s t ig a t io n  i s  e s s e n t i a l  to  
d ia g n o s is .  That a sh e s t o s i s  b o d ie s  do n o t n e c e s s a r i ly  
in d ic a t e  pulmonary f i b r o s i s  i s  s o  w e l l  known as n o t  t o  
r e q u ir e  e la b o r a t io n  h e r e , b u t t h e i r  im portan ce in  
e s t a b l i s h in g  exp osu re i s  u n iq u e .
I t  may be no more than a c c id e n t  th a t  among th e  
r e l a t i v e l y  sm a ll number o f  a s b e s t o t i c s  as y e t  known, ca n ce r
has occurrecL c h i e f l y  in  th o se  s i t u a t i o n s  where th e  
a s b e s t o s i s  body i s  found: th e  lu n g s , p le u r a , h i l a r  g la n d s
and i n t e s t i n a l  t r a c t .  They have n o t  been  o b serv ed  in  
a s b e s to s  w a r ts . These "c u r io u s  bodies*' may be regard ed  as 
"an e x p r e s s io n  o f  a t i s s u e  r e a c t io n  to  a f o r e ig n  body  
a c t in g  as a b en ig n  i r r i t a n t " .  T h e ir  v a lu e  i s ,  t o  some 
e x t e n t ,  l im it e d  by th e  f a c t  th a t  th e y  do n o t g iv e  any 
in d ic a t io n  o f  c o n c e n tr a t io n  o f  th e  d u s t  c lo u d  or d u r a tio n  
o f  exp osu re e x c e p t  w ith in  w ide l i m i t s .  A nim als v a ry  v e r y  
much in  t h e i r  r e a c t io n s  t o  a s b e s to s  f i b r e ,  fo rm a tio n  o f  
a s b e s t o s i s  b o d ie s  h a v in g  b een  v a r io u s ly  reco rd ed  in  g u in ea  
p ig s  a f t e r  p e r io d s  o f  s e v e n ty  days to  s i x  m on th s’ exp osu re  
t o  d u s t . They have b een  ob serv ed  by Sim s on in  a human 
b e in g  a f t e r  two m onths’ ex p o su re . Clumping o f  th e  b o d ie s  
i s  g e n e r a l ly  h e ld  to  s i g n i f y  break-dow n o f  t i s s u e s .
T u b erc le  b a c i l l i  may, o f  c o u r s e , a l s o  be found in  th e  
sputum s in c e  a s b e s t o s i s  i s  s o  f r e q u e n t ly  accom panied b y  
t u b e r c u lo s i s .  ,
I f  th e  p a t h o lo g is t  e x e r c is e s  h i s  c r a f t  c h i e f l y  on th e  
e n d -r e s u lt s  o f  d i s e a s e ,  i t  i s  o n ly  b eca u se  th e  e a r ly  
b e g in n in g s  are  u s u a l ly  in a c c e s s i b le  and n o t b eca u se  th e y  
la c k  i n t e r e s t  or im p ortan ce . In d eed , i t  i s  th e  
p a th o lo g ic a l  p r o c e ss  w hich o ccu rs f i r s t  and d eterm in es  th e  
c l i n i c a l  and r a d io lo g ic a l  s ig n s  w hich f o l lo w s  The 
in t e r p r e t a t io n  o f  c l i n i c a l  s ig n s  b y  p a t h o lo g ic a l  
ap pearan ces a f t e r  d ea th  i s  perhaps fra u g h t w ith  many 
e r r o r s ,  c h ie f  o f  w hich i s  th e  n e c e s s i t y  o f  a rg u in g  a
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p o s t e r i o r i .  N e v e r t h e le s s ,  i t  i s  th e  c h i e f  m ethod o f  
e lu c id a t in g  th e  m ech an ics o f  a d i s e a s e .  The m ech an ics o f  
a s b e s to s  i s  as s e e n  in  th e  p o s t  mortem room w i l l  t h e r e f o r e  
b e d is c u s s e d  f i r s t .
D en se , s e s s i l e  a d h e s io n s  o f  th e  p le u r a  are  common and 
th e  in t e r lo b a r  f i s s u r e  may b e o b l i t e r a t e d ;  th e  p ed u n cu la ted  
a d h e s io n s  o f  t u b e r c u lo s is  are  r a r e .  The p le u r a  l o s e s  i t s  
tr a n sp a r e n t  c h a r a c te r  as th e  d is e a s e  p r o g r e s s e s  and assum es 
a ground g la s s  ap p earan ce. Y e llo w , h o r n - l ik e  p la q u es  
(so m etim es 2" or 3 ” in  d ia m eter ) may in v o lv e  th e  membraner 
R ecen t p a tc h e s  o f  p le u r i s y  may a l s o  b e  fou n d . The c u t  
s u r fa c e  o f  th e  lu n g  e x h ib i t s  a t y p i c a l  p ic t u r e  o f  b lu e -  
b la c k  p o ly g o n a l a r e a s ,  each  to  in  d ia m e te r . They 
a r e  th e  hom ologues o f  th e  s i l i c o t i c  n o d u le , a re  r o u g h ly  
lo b u la r  in  d i s t r i b u t i o n ,  d i s c r e t e  a t  th e  apex and ten d  to  
c o n f lu e n c e  a t  th e  b a s e .  As w ith  th e  p neum ocon ioses in  
g e n e r a l ,  th e  l e s i o n s  e x h ib i t  th e  " p le u r a l  d r i f t " . The 
e x te n t  t o  w hich  c o n f lu e n c e  o ccu rs i s  an in d ic a t io n  o f  th e  
c o n c e n tr a t io n  o f  th e  d u st  c lo u d  t o  w h ich  th e  r e s p ir a t o r y  
organ s w ere ex p o sed . Hence i t  was more e x t e n s iv e  in  th e  
e a r l i e r  c a s e s  than  in  th o se  s e e n  to -d a y . The 
c h a r a c t e r i s t i c  p ig m e n ta tio n  i s  u n a f f e c t e d  b y  th e  ty p e  o f  
a s b e s t o s  f ib r e  w hich  has b een  in h a le d , w h eth er  i t  was w h ite ,  
b lu e  or brown or a m ix tu r e . Bronchopneum onia f r e q u e n t ly  
g iv e s  a red  background to  th e  b lu e  a r e a s .  The v e s s e l s  and 
b r o n c h i are s e e n  to  s ta n d  o u t from  th e  sp ecim en  b e c a u se  o f  
t h e i r  f ib r o s e d  w a l ls  and may be d i l a t e d .  B r o n c h ie c t a s is
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i s  r a r e . Emphysema i s  ooimon and c h i e f l y  m a rg in a l;  la r g e  
b u l l a e  are  comnoner in  s i l i c o s i s  than  in  a s b e s t o s i s  or  
in d e ed  than in  any o th e r  in d u s t r ia l  d is e a s e  o f  th e  lu n g s  
and when p r e s e n t  are g e n e r a l ly  found in  th e  ap ex . The 
m id d le  m e d ia s t in a l  group o f  lymph g la n d s  are in t e n s e ly  
p igm ented  and f i b r o t i c .  The r ig h t  h e a r t  i s  g e n e r a l ly  
e n la r g e d  and th e r e  may be th e  u s u a l s ig n s  o f  b ack  p r e s s u r e .  
The s p le e n  i s  g e n e r a l ly  s e p t i c .
B e fo r e  d e s c r ib in g  th e  h i s t o l o g i c a l  ap pearan ces o f  
a sh e s t 08 i s ,  i t  I s  n e c e s s a r y  t o  c o n s id e r  b r i e f l y  th e  n a tu re  
o f  th e  a t ta c k in g  s u b s ta n c e , f o r  what b a c t e r ia  are  t o  th e  
g e n e r a l  p a t h o lo g i s t ,  d u sts  are  to  th e  s p e c i a l  p a t h o lo g i s t .  
The l e g a l  d e f i n i t i o n  (A sb e sto s  In d u s tr y  R e g u la t io n s  1 9 3 0  
ru n s as f o l lo w s :  " A sb estos means any f ib r o u s  s i l i c a t e
m in e r a l ,  and any adm ixture c o n ta in in g  any su ch  m in e r a l,
/
w h eth er cr u d e , cru sh ed  or opened". As u sed  in  th e  tr a d e ,  
a s b e s to s  i s  a c o l l e c t i v e  term  a p p lie d  t o  a group o f  
s i l i c a t e  m in e r a ls  w hich  d i f f e r  from one a n o th er  in  
c h e m ic a l c o m p o s it io n , and t o  a l e s s  d eg ree  in  p h y s ic a l  
p r o p e r t i e s ,  b u t w hich  resem b le each  o th e r  in  b e in g  f i n e l y  
f ib r o u s  and f l e x i b l e .  U n lik e  th e  v e g e ta b le  f i b r e ,  th e y  
h ave no u lt im a te  e lem en t beyond w hich  s p l i t t i n g  can n ot b e  
c o n t in u e d  w ith o u t  l o s s  o f  i d e n t i t y .  T h e ir  v a lu e  depends 
on th e  f a c i l i t y  w ith  w hich  th e y  can  b e  s p l i t  in t o  lo n g  and 
f l e x i b l e  f ib r e s  f o r  s p in n in g , on t h e i r  r e s i s t a n c e  t o  h e a t ,  
a c id s  and se a -w a te r  and on t h e ir  in s u la t i n g  p r o p e r t ie s  
w ith  r e s p e c t  to  h e a t  and e l e c t r i c i t y .  C h e m ica lly  th e y
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c o n s i s t  o f  s i l i c a t e s  w ith  m e t a l l i c  b a s e s ,  m a in ly  m agnesium  
o r  ir o n  and, t o  a l e s s  e x t e n t ,  c a lc iu m , sodium  and 
alum inium .
G e n e r a lly  sp e a k in g , th e  a s b e s t ifo r m  m in e r a ls  o ccu r  in  
th e  banded ir o n s to n e s  and th e  d e p o s i t s  a re  c la s s e d  as c r o s s  
f i b r e ,  s l i p  f i b r e  and m ass f i b r e .  In  c r o s s  f ib r e  th e  
d e l i c a t e  s t r a ig h t  f ib r e s  s t r e t c h  from  w a ll  t o  w a l l  o f  th e  
v e i n ,  w h i l s t  in  s l i p  f ib r e  th e  o r ie n t a t io n  i s  in  th e  
d ir e c t io n  o f  th e  v e in .  In  mass f ib r e  th e  f i b r e s  are  
s c a t t e r e d ,  s t e l l a t e  or  r a d i a l l y  a x i a l .  The c o u n tr ie s  o f  
o r ig in  are Q uebec, S ou th  A f r ic a ,  A u s t r a l ia ,  th e  U .S .S .R .  
and I t a l y .  H a l l  (31 ) d e s c r ib e s  th r e e  main groups ; -  
1 .  The S e r p e n t in e  Group, e . g .  C h r y s o t i le ,  g e n e r a l ly
w h ite  in  c o lo u r ,  c h a r a c te r is e d  by a h ig h  p e r c e n ta g e  
o f  m agn esia  and w a ter  and w ith  th e  c o m p o s it io n  
2 H^ 0 ,  3 Mg 0 ,  2 S iO g.
2m The Rhombic A m p h iboles, e # g . A m o site , c o n ta in  a h ig h  
p e r c e n ta g e  o f  ir o n  w ith  v a r ia b le  amounts o f  a lum inium , 
m agnesium  and ca lc iu m . I f  so d a  i s  p r e s e n t ,  i t  
im parts an amber c o lo u r . The g e n e r a l form ula  i s
(Mg P e) 0 ,  S i  0^ .
3 .  The M o n o c lin ic  A m p h iboles, e . g .  c r o c i d o l i t e ,  are  
m a in ly  s i l i c a t e s  o f  c a lc iu m , m agnesium , ir o n  and 
sod ium . In  th e s e  c a s e s ,  th e  sod a  im p a rts a b lu e  
c o lo u r  and i s  in v a r ia b ly  p r e s e n t .  C r o c id o l i t e  i s  
r e p r e s e n te d  b y  Dana t h u s : -
Na P e , (8 1  Pe 81 O3 .
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W hite a sb e s to s  i s  re g a rd e d  w ith  m ost fa v o u r  by  th e  w orkers 
b ec au se  i t  i s  re p u te d  to  be l e a s t  d an g e ro u s , s p in s  and 
weaves e a s i e s t  and cau ses  l e a s t  w ear on s t e e l  p a r t s .
B lue a sb e s to s  i s  re g a rd e d  l e s s  fa v o u ra b ly  b ecau se  i t  i s  
s a id  to  be more dangerous, w eavers a re  c o n t in u a l ly  
a d ju s t in g  b roken  en d s , n e c e s s i t a t i n g  c o n s ta n t  s ta n d in g  a t  
th e  loom and m achine p a r t s  wear more q u ic k ly . The d i r t y  
w h ite , o r  b row nish  ye llo w  am osite  i s  f r i a b l e ,  d u s ty ,  
d i f f i c u l t  to  w ork, so  h a rd  t h a t  s t e e l  p a r t s  w hich n o rm a lly  
l a s t  weeks o r  months a re  worn away in  two o r th re e  days 
and i t s  r e p u ta t io n  as re g a rd s  h e a l th  u t t e r l y  p e r n ic io u s ;  
i t  i s  seldom  now u se d . B lue a s b e s to s  r e s i s t s  a c id s  and 
s e a -w a te r  much b e t t e r  th an  w h ite  a s b e s to s  b u t  does n o t  
r e s i s t  h e a t  so  w e l l ;  i t  th e r e f o r e  has c o n s id e ra b le  vogue 
in  th e  chem ical in d u s t ry  and f o r  m arine  s t r u c t u r e s .
Chem ical a n a ly s is  e x p la in s  th e  v a ry in g  p r o p e r t ie s  o f  
th e s e  th re e  groups o f  a s b e s tifo rm  m in e ra ls
C anadian
C h ry s o ti le
B lue
C r o c id o l i te A m osite
S i l i c a 41 50 47
Alumina 3 1 6
F e r r i c  Oxide 2 35 37
M agnesia . 40 2 6
A lk a lin e s --- 8 1
W ater 14 4 3
100 100 100
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C r o c id o l i t e  and a m osite  c o n ta in  h ig h  p e r c e n ta g e s  o f  f e r r i c  
o x id e  and low  w a ter  c o n te n t ,  p r o v id in g  a h a rsh  and e l a s t i c  
t e x tu r e  w hich e n c lo s e s  th e  maximum amount o f  a i r  in  th e  
minimum q u a n tity  o f  in c o m b u stib le  m a tte r  and endows them  
w ith  s p e c i a l  e f f i c i e n c y  as h e a t  in s u la t o r s .  I t  i s  th e  
f e r r i c  o x id e  c o n te n t  o f  b lu e  c r o c i d o l i t e  w hich  en cou rages  
s l a g  fo rm a tio n  when i t  i s  u sed  as a w rapping f o r  e l e c t r o d e s .  
On th e  o th e r  hand, th e  h ig h  m agn esia  c o n te n t  o f  w h ite  
c h r y s o t i l e  p r o v id e s  a n a tu r a l lu b r ic a n t  and ren d ers  t h i s  
v a r ie t y  m ost s u i t a b le  f o r  s t u f f i n g  b o x es  and g la n d s  and 
a cco u n ts f o r  le s s e n e d  wear and t e a r  on s t e e l  p a r t s  in  
w eaving and s p in n in g .
D ust i s  in se p a r a b le  from  ev e r y  I n d u s t r ia l  p r o c e s s .  
In d eed  i t  i s  in s e p a r a b le  from  l i f e  on t h i s  p la n e t ;  i t  i s  
th e  d is p e r s e d  phase o f  th e  t ir a e -sp a c e  continuum . I t  may 
b e d e f in e d  as any su b s ta n c e  w hich  i s  s o  d iv id e d  th a t  th e  
p a r t i c l e s  are sm a ll enough t o  b e  blow n about b y  th e  w ind . 
P a r t i c l e  s i z e  v a r ie s  up to  200 m icr o n s . The m ost  
dangerous s i z e  o f  a s b e s to s  p a r t i c l e  i s  s i x t y  m icron s in  
l e n g t h ,  and th e  m ost dangerous c o n c e n tr a t io n s  a re  th o se  in  
e x c e s s  o f  5 ,0 0 0 ,0 0 0  p a r t i c l e s  p er  c u b ic  f o o t .  The 
s h o r t e s t  f ib r e  reco rd ed  i s  Grand Canon c h r y s o t i l e  o f  th e  
o rd er  o f  O.OOO75 m.m. in  le n g th  w h i l s t  th e  lo n g e s t  i s  
e x h ib it e d  in  th e  M aritzburg Museum and i s  43" ^  le n g th .
The l a t t e r  f ib r e  came from U m singa, N a ta l ,  and i s  a l s o  
p ro b a b ly  c h r y s o t i l e .  The b e s t  le n g th  o f  f ib r e  f o r
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s p in n in g  and w eaving i s  to  lo n g .
The lo b u la r  b ro n c h io le s  a re  200 m icrons in  d ia m e te r  
and i t  i s  in  th e s e  t h a t  th e  a s b e s to s  f i b r e s  w ith  t h e i r  
f r a y e d  en d s , te n d  to  be a r r e s t e d  and s e t  up i r r i t a t i o n .  
A sb esto s  b e lo n g s  to  th e  c la s s  o f  n o n - to x ic  in o rg a n ic  d u s ts
commonly th o u g h t o f  as d u s t .  O th e r c la s s e s  a re
( i )  sy s tem id  p o iso n s  such  as le a d ,  a r s e n ic ,  m anganese and 
t r i n i t r o l o l u e n e ,  ( 2 ) i r r i t a n t  o r  c o r ro s iv e  d u s t s ,  as lim e ,
a r s e n ic ,  chrom ic a c id  and th e  b ic h ro m a te s , ( 3 ) a l l e r g i c
d u s ts  such  as p o l le n  g ra in s , (i;) c a rc in o g e n ic  d u s t s ,  as f o r  
exam ple, p i t c h  and r a d io - a c t iv e  m a te r ia l s  and ( 5 ) i n f e c t iv e  
d u s ts  c a r ry in g  a n th ra x , r a o n il ia ,  ac tinom yces and o th e r  
f u n g i .  Among th e  d u s ts  a re  smokes and fumes w ith  p a r t i c l e  
s i z e s  down to  0 .5  m icron  and 0.1 m icron  r e s p e c t iv e ly .
B oth  ty p es  te n d  to  f lo c c u la te  r e a d i ly ,  so  in c r e a s in g  
p a r t i c l e  s i z e  and re d u c in g  p e n e t r a t io n ,  as when th e  cobweb 
o f  m e ta l l i c  o x id es  s in k  to  th e  ground d u rin g  th e  p ro c e s s  o f  
a rc -w e ld in g  owing to  th e  low vapou r p r e s s u r e s  o f  t h i s  p h ase  
o f  m a t te r .  M is ts  r e s u l t  from  th e  a to m is a tio n  o f  l i q u id s  
o r  th e  v o l a t i l i s a t i o n  o f  s o l id s  and from th e  c o n d e n sa tio n  
o f  vapours when th e  b a ro m e tr ic  p re s s u re  f a l l s .  Anim al 
ex p e rim en ts  w ith  c h r y s o t i l e  a s b e s to s  ground to  l e s s  th a n  
th r e e  m icrons in  le n g th  te n d  to  su g g e s t t h a t  th e  a c t io n  
h e re  i s  more l i k e  t h a t  o f  an i n e r t  d u s t ;  I n s te a d  o f  b e in g  
h e ld  on th e  i r r e g u l a r  s u r f a c e s  o f  th e  r e s p i r a t o r y  
b r o n c h io le s ,  th e  p a r t i c l e s  p a ss  i n to  th e  te rm in a l  a i r  
sp a c e s  where th e y  a re  phago cy ted .
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I t  i s  in  t h i s  l a s t  r e s p e c t  t h a t  s i l i c o n  d io x id e  
d i f f e r s  from  a s b e s to s .  S i l i c a  i s  t r a n s p o r te d  from  th e  
a lv e o l i  th ro u g h  th e  lymph ch an n e ls  by  means o f d u s t  c e l l s  
t o  th e  lymph nodes where th e  p a r t i c l e s  s lo w ly  d is s o lv e  and , 
p erhaps by  lo c a l  to x ic  and chem ica l a c tio n  s e t  up a 
f ib r o s in g  a c t io n  which r e s u l t s  in  th e  s i l i c o t i c  n o d u le .
On th e  o th e r  hand , th e  desguammated e p i t h e l i a l  c e l l s  o f  
th e  b ro n c h io le s  do n o t phagocyte th e  in s o lu b le  a s b e s to s  
f i b r e .  M acrophages, th e  homologues o f th e  d u s t c e l l s ,  
a tte m p t to  e n g u lf  th e  f i b r e s  which a re  g e n e ra l ly  to o  long  
to  be en c lo se d . A sb e s to s is  g ia n t  c e l l s ,  p ro b a b ly
c o l le c t io n s  o f  p a r t i a l l y  d eg e n e ra ted  phagocy tes w hich have 
l o s t  t h e i r  e n v e lo p e s , a re  u n ifo rm ly  p r e s e n t .  The f i b r o ­
b l a s t s  a re  found around b ro n c h io le s  and a lv e o l i  and in  th e  
i n t e r lo b u la r  s e p ta  and s u b -p le u r a l  co n n e c tiv e  t i s s u e .
T here i s  l i t t l e  le u c o c y tic  r e a c t io n .  Gloyne ( 26) has 
n o te d  w horls o f  co n n e c tiv e  t i s s u e  re sem b lin g  d i s c r e t e  
s i l i c o t i c  n o d u les  n e a r  th e  p o in t  where th e  i n t e r lo b u la r  
septum  jo in e d  th e  p le u r a ,  i . e .  th e  p o in t  a t  which th e  
pulm onary deep lym phatic  v e s s e ls  in  th e  septum  anastom ose 
w ith  th e  s u b - p le u r a l  ly m p h a tic s .
The p ro c e s s  o f  f i b r o s i s  seem s, from  anim al 
e x p e r im e n ta tio n , to  p ro ceed  by a c u f f in g  o f  th e  b ro n c h io le s .  
T h is  f i b r o s i s  does n o t app ear to  cause  a t a l e c t a s i s  o f th e  
p e r ip h e r a l  a i r  sp aces  by c o n tr a c t io n  as m igh t be ex p ec ted . 
T h is  seems to  be due to  th e  f a c t  t h a t  th e  in n e r  s u r fa c e s  
o f  th e  b ro n c h io le s  become sm oother and i n e l a s t i c  and p e rm it
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th e  passage  o f  f u r t h e r  f i b r e s  to  more d i s t a l  p a r t s .  
E v e n tu a lly  th e  a lv e o la r  d u c ts  and a t r i a  a re  a l s o  in v o lv ed  
form ing  a r e t i c u l a r  p a t t e r n .  F ib r o s i s  o f  th e  a lv e o la r  sa c s  
has n o t been observed  e x p e r im e n ta lly  b u t  s e c t io n s  showing 
advanced d is e a s e  in d ic a te  t h a t  th e y  a re  c ru sh e d , som etim es 
ou t o f  r e c o g n i t io n . The p h y s io lo g ic a l  e f f e c t  i s  to  im p a ir 
gaseous in te rc h a n g e , c o n t r ib u t in g  tow ards th e  m ost 
c h a r a c t e r i s t i c  symptom o f th e  d i s e a s e ,  dyspnoea. The 
r e s p i r a to r y  e x c u rs io n  i s  a l s o  d im in ish ed  from rep lacem en t 
o f  e l a s t i c  by f ib ro u s  t i s s u e  to  th e  e x te n t  t h a t  i s  e a s i l y  
d e te c ta b le  by th e  eye as w e ll as by c y r to m e tr ic  
m easurem ents. When th e  th o ra x  i s  opened a t  p o s t  mortem 
th e  lungs do n o t c o l la p s e  as would n o rm ally  be ex p ec ted .
The devo tee  o f  h y p e r -a e r a t io n  in  th e  t re a tm e n t  o f  pneumonia 
and tu b e rc u lo s is  m igh t f in d  h e re  an e x p la n a tio n  o f  th e  
p r o c l i v i t y  o f a s b e s to s i s  f o r  th e s e  d is e a s e s .
There i s  an a c u te  as w e ll  as a c h ro n ic  ty p e  o f 
a sb e s to s  i s ,  th e  one scrnie tim es m erging in to  th e  o th e r ,  th e  
fo rm er due to  heavy c o n c e n tra t io n s  o f d u s t  and o f  th e  ty p e  
d e sc r ib e d  by M erew ether, th e  l a t t e r  due to  low er 
c o n c e n tra t io n s  sp re a d  o ver p ro lo n g ed  p e r io d s  and e x h ib i t in g  
th e  s t ig m a ta  o f c h ro n ic  d is e a s e .  A s b e s to s is  d i f f e r s  frcm  
s i l i c o s i s  in  b e in g  a c l i n i c a l ,  r a th e r  th an  a r a d io lo g ic a l  
d is e a s e ,  t h a t  i s  to  say  th a t  w hereas g ro ss  r a d io lo g ic a l  
ev id en ces  o f s i l i c o s i s  may be p re s e n t  in  th e  absence o f any 
c l i n i c a l  s ig n s ,  th e  r e v e rs e  may be found in  a s b e s to s i s .
As Amor ( 27) has rem arked o f  s i l i c o s i s :  " I t  i s  im p o rta n t
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t o  r e a l i s e  t h a t  even when th e  m ost e x te n s iv e  deg ree  o f 
pulm onary invo lvem ent i s  p re s e n t  th e  p h y s ic a l  s ig n s  may be 
r e l a t i v e l y  s l i g h t "  and " r a d io lo g ic a l  exam in a tio n  o f th e  
lungs p ro v id e s  th e  m ost r e l i a b l e  s in g le  m ethod o f  d iag n o s in g  
s i l i c o s i s  d u rin g  l i f e " .  N e ith e r  o f  th e se  s t a t^ n e n t s  i s  
t r u e  o f  a s b e s to s i s .  In d eed , i t  i s  th e  a lm ost monotonous 
e x p e rien ce , o f  th e  p o s t  mortem room t h a t  one y e a r ’s exposure  
t o  th e  o ld , u n re g u la te d  c o n d itio n s  w i l l  p roduce a sb e s to s  i s  
o f a deg ree  s u f f i c i e n t  to  be f a t a l  when i n s u f f i c i e n t  t o  be 
co n v in c in g  from  th e  sk iagram  a lo n e .
Case 2 . R.C.N. Fem ale. Age 31.
H is to ry :  M a ttre s s  D epartm ent 28 /7 /21  to  3 /1 2 /2 9 .
D eveloped a d ry  cough in  1925 which n ev e r l e f t  h e r  and 
e v e n tu a lly  she gave up work owing to  dyspnoea.
D ied 1 4 /3 /3 4 .
C l in i c a l  S ig n s : S l ig h t  c lu b b in g  o f  th e  f in g e r s .  B asa l
c r a c k le s .  P oor c h e s t  ex p an sio n . E m ac ia tio n .
X-Ray: No d e f i n i t e  ab n o rm a lity  se e n .
P .M .: R ecent and o ld  p le u r i s y .  P la q u e s . Advanced
a s b e s to s i s .  A s b e s to s is  b o d ie s  +. F ib re s  ++. S m all 
c e l l u l a r  r e a c t io n ,  b u t  e x te n s iv e  f i b r o s i s  s u g g e s tiv e  o f  a 
lo n g  s ta n d in g  c o n d i t io n .  Amount o f  f i b r o s i s  seen  in  
s e c t io n s  out o f p ro p o r t io n  to  naked eye ap p e a ran c es .
F a t ty  d e g e n e ra tio n  o f h e a r t  and l i v e r .  S e p t ic  s p le e n . 
T erm inal pulm onary c o n g e s tio n . Emphysematous b u l la e  
a lo n g  low er f r e e  m arg in s . Azygos lo b e  r i g h t  u p p er lo b e  
p ro b a b ly  due to  abnorm al co u rse  o f azygos v e in .
D ia g n o s is : A s b e s to s is .
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The im portance o f  s k i l l e d  h i s t o lo g i c a l  exam in atio n  o f  
specim ens i s  a ls o  e v id e n t from t h i s  c a se .
A tte n t io n  in  th e  p a s t  has ten d ed  to  be fo c u sse d  to o  
much upon s ig n s  in  th e  lungs them selves to  th e  n e g le c t  o f 
c a rd io v a s c u la r  e f f e c t s .  T h is i s  u n fo r tu n a te ,  as 
a d v e n t i t io u s  sounds in  th e  c h e s t  a re  a p t to  be  e v a n e sc e n t, 
w hereas th e  c a rd io v a s c u la r  s ig n s ,  once th ey  a p p e a r , a re  
perm anen t. As P en d e rg ra ss  ( 28) h as  rem arked: "The h e a r t
and p e r ic a rd iu m  a ls o  s u f f e r  in  a s b e s to s i s ,  much more so  in  
t h i s  o c c u p a tio n a l d is e a s e ,  in  f a c t ,  th an  in  any d u s t h aza rd  
w ith  which I  am a c q u a in te d " . T fh ils t i t  would be e rro n eo u s  
to  assume t h a t  th e  two system s can be th o u g h t o f  ao3 
an y th in g  b u t in te rd e p e n d e n t, th e re  a re  b ro a d , g e n e ra l  
c o n s id e ra t io n s  in  which sym ptom atology may be  r e f e r r e d  to  
one o r  o th e r  system .
1 . R e s u ira to rv  System
W ith in  th r e e  o r fo u r  weeks o f  employment in  a F i r s t  
S chedu le  p ro c e s s ,  a few w orkers d eve lop  c a t a r r h a l  sounds
in  th e  c h e s t  and sem etin es  b ro n c h ia l  spasm may be n o te d .
*
T h is  i s  n o t s p e c i f i c  to  a s b e s to s  and sh o u ld  be c l e a r ly  
d i f f e r e n t i a t e d  in  th e  m ed ica l ex am in er’s m ind. Such 
phenomena a re  common w henever d u s t  o f a n o n - to x ic ,  non­
f ib r o s in g  ty p e  such  as g ra p h ite  i s  in h a le d . Removal 
from  th e  d u s ty  environm ent r e s u l t s  in  com plete reco v e ry  
in  th e  co u rse  o f  one o r two w eeks. Should  t h i s  co u rse  
n o t be ad o p ted , how ever, th e  c a t a r r h a l  c o n d it io n  w i l l  
c o n tin u e  as lo n g  as exposure c o n tin u e s . W hether such
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p e rso n s  a re  more l i a b l e  to  pulm onary f i b r o s i s  o r n o t 
can n o t be answered e m p ir ic a l ly ;  th e  w r i t e r  has always 
a c te d , in  such c a s e s ,  as i f  th ey  were more s u s c e p t ib le  and 
had them w ithdraw n from  th e  h a z a rd . N orm ally , th e  
v ib r i s s o e  o f th e  nose t r a p  a p ro p o r t io n  o f th e  d u s t i f  th e  
p e rso n  b re a th e s  th rough  t h a t  o rg an ; b u t  i f  th e  nose is  
n o t  w e ll equipped  w ith  a s t r a i n i n g  m echanism , o r th e  p e rso n  
i s  a mouth b r e a th e r ,  much l a r g e r  q u a n t i t i e s  o f  th e  g ro s s e r  
f i b r e s  w i l l  p e n e tr a te  in to  th e  b ro n c h io le s .  T h is i s  th e  
m ost l i k e l y  e x p la n a tio n  o f th e  c l i n i c a l  phenomena and i t  
seems a re a so n a b le  c o n c lu s io n  t h a t  such  p eo p le  sh o u ld  be 
ex c luded  from th e  in d u s t ry .
B urton  Wood’s s ta te m e n t 11 y e a rs  ago t h a t  a s b e s to s is  
i s  a lm ost a monosymptomatic d is e a s e  rem ains t r u e .
Dyspnoea i s  th e  c h ie f  com plain t o f  th e  p a t i e n t .  I t  i s  
f i r s t  n o t ic e d  in  th e  perform ance o f  th e  l e s s  f r e q u e n t  a c ts  
o f  th e  day, such  as th e  e x e r t io n  o f g e t t in g  to  work o r o f 
go ing  u p s ta i r s  to  b ed . Once a t  w ork, th e  d a y ’s ro u t in e  
i s  managed w ith  l i t t l e  d isc o m fo rt. L a te r ,  th e  p a t i e n t  
may ta k e  to  s le e p in g  d o w n sta irs  and e v e n tu a l ly  u se  a b a th  
c h a i r  f o r  p ro g re s s io n . There a re  s e v e r a l  p o s s ib le  cau ses  
o f  dyspnoea, a l l  o f  which a c t  a t  th e  same tim e : ( l )  The
c ru sh in g  o f a lv e o l i  and b ro n c h io le s  by f ib r o u s  t i s s u e .  
S t a r l i n g  (29) c a lc u la te s  t h a t  i t  i s  p o s s ib le  f o r  6 ,0 0 0  c c . 
o f  oxygen to  p ass  th ro u g h  th e  90 sq u a re  m e tre s  o f  a lv e o la r  
s u r f a c e  in  the  norm al lung  in  one m in u te , b u t  in  th e  
r e s t i n g  s t a t e  on ly  250 qc . a re  a c tu a l ly  u sed . T here i s ,
56.
\
th e r e f o r e ,  an enormous re s e rv e  which would r e q u ir e  a lm ost 
com plete f i h r o s i s  o f  th e  lungs to  p roduce dyspnoea from  
t h i s  f e a tu r e  a lo n e . ( 2 ) D e fe c tiv e  gaseous in te rc h a n g e  
consequen t upon f i h r o s i s .  I t  i s  n e c e s sa ry  f o r  th e  b lo o d  
to  c o n ta in  6*7 c c . o f  0 ^ u n s a tu r a t io n  p e r  100 cc . o r 5 gm. 
o f reduced  haem oglobin p e r  100 gm. to  produce c y a n o s is , 
and cy an o sis  i s  n o t  commonly se e n . ( 3 ) D e fe c tiv e  
c i r c u la t i o n  in  th e  lu n g s , as o ccu rs in  m i t r a l  s t e n o s i s .
As w i l l  l a t e r  ap p e a r, th e r e  seems to  be some ev idence  to  
su p p o rt t h i s  o b s e rv a tio n . (4 ) The a lm o st in v a r ia b le  
p re sen ce  o f  emphysema w hich would c o n t r ib u te  to  th e  
re d u c tio n  in  a lv e o la r  s u r f a c e .  ( 5 ) C ard iac  f a i l u r e  m ight 
be a f a c to r  b u t o n ly  in  th e  l a t e r  s ta g e s  o f  th e  d i s e a s e .
( 6 ) M eik lejohn  has p u t fo rw ard  th e  i n t e r e s t i n g  h y p o th e s is ,  
in  th e  case  o f  s i l i c o s i s ,  t h a t  th e  f i b r o s i s  cau ses  th e  
lungs to  expand (a s  seen  a t  p o s t mortem) so  t h a t  th e y  come 
to  occupy, u l t im a te ly ,  a mid p o s i t io n  betw een i n s p i r a t i o n  
and e x p i r a t io n ,  th u s  re d u c in g  th e  volume o f  t i d a l  a i r .
( 7 ) F ib r o t ic  bands betw een th e  p le u ra  and p e r ic a rd iu m  te n d  
to  anchor th e  h e a r t  and impede i t s  f u n c t io n s .
Cough i s  v a r i a b le ,  may be tro u b le so m e , b u t i s  u s u a l ly  
p re s e n t  on r i s i n g  in  a m orning. E x p e c to ra tio n  i s  s l i g h t  
and r a r e l y  b lood  s ta in e d ;  i t  i s  g e n e ra l ly  th ic k  and 
m ucoid. Loss o f  w eigh t i s  a c o n s ta n t  symptom. P e a r  o f  
th e  "d u s t"  p roduces a somewhat m e lan ch o lic  appearance  and 
p sy c h o lo g ic a l o u tlo o k . A d u l l  ach e , r a r e l y  sh a rp  p a in s ,  
may be com plained o f  in  th e  c h e s t .  The s o - c a l le d  e a r th y
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cy an o sis  may be observed  when c lu b b in g  o f  th e  f in g e r s  i s  
p re s e n t ,  b u t  in  i t s e l f  p re s e n ts  g r e a t  d i f f i c u l t i e s  o f  
assessm en t and i s  open to  g ro s s  in a c c u r a c ie s . The n o m a l  
p e rso n  may appear cyanosed  and th e  p a th o lo g ic a l  ca se  may 
seem to  be w ith in  norm al l i m i t s .  Not o n ly  th e  ch eek s , 
b u t th e  lo b es  o f ' th e  e a rs  and th e  c o lo u r  o f  th e  n a i l s  
sh o u ld  be examined.
On in s p e c t io n , th e  c h e s t  i s  seen  to  be p o o r ly  c lo th e d  
and one i s  im pressed  by th e  low am p litude  o f  th e  
r e s p i r a to r y  e x c u rs io n , o f te n  n o t more th a n  an in ch  in  
c i r c u m f e re n t ia l  m easurem ent and t h i s  even when dyspnoea i s  
p re s e n t  from th e  mere a c t  o f  d iv e s t in g  th e  c lo th e s .  The 
b re a th in g  i s  c h ie f ly  o f  th e  ab d o m in o -th o rac ic  type  w ith  
ind raw ing  o f  th e  e p ig a s tr iu m  on in s p i r a t i o n .  L i t t o n ’s  
s ig n  ( 32) i s  n o t u s u a l ly  o b serv ed  p ro b ab ly  becau se  o f
adhesions in  th e  c o s to -p h re n ic  sp a c e . B oth  s id e s  o f  th e
c h e s t  move e q u a lly  and th e re  i s  no f l a t t e n i n g .  On 
p a lp a t io n ,  th e  apex b e a t  and t r a c h e a  a re  n o rm a lly  p la c e d  
and th e  tra c h e lo -m a s to id  s ig n  ( 30 ) i s  a b s e n t. P le u r a l  
f r i c t i o n  may be f e l t .  P e rc u s s io n  may in d ic a te  p a tch y  
d u l ln e s s .  Over th e s e  a re a s  th e  ex p e rie n c e  th ro u g h  th e  
p le x im e te r  f in g e r  i s  sh a rp  and d e f i n i t e .  The p a tc h e s , 
i f  found , rem ain c o n s ta n t  and perm anent a t  a l l  su b seq u en t
exam inations and a re  p ro b a b ly  due to  th o se  p laq u es  in  th e
p le u ra  found a t  p o s t  mortem. M erew ether has d e sc r ib e d  
th e  s e n s a t io n  o f " f e l t i n g "  on p e rc u s s io n , b u t  th e  w r i t e r ’s  
ex p e rie n c e  i s  th a t  on e’s t a c t i l e  and a u d ito ry  p e rc e p tio n s
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a re  in  in v e rs e  r a t i o  o f  a c u i ty ;  a t  any r a t e ,  be f e e l s  
more c o n f id e n t o f  th e  l a t t e r  s u b je c t iv e  phenomena in  th e  
assessm en t o f  c l i n i c a l  f in d in g s .
F r i c t i o n  may be h e a rd  o v er th e  p a tc h e s  o f  d u l ln e s s ,  
which may p e r s i s t  f o r  w eeks, i s  p a in f u l  b u t n e v e r becomes 
m o is t. Numerous a d v e n ti t io u s  sounds may be h e a rd  in  a l l  
a re a s  i f  th e  p a t i e n t  has a " c o ld " ,  b u t  may be co m p le te ly  
a b se n t in  th e  same p e rso n  a few weeks l a t e r .  In  more 
advanced c a s e s ,  th e  a d v e n t i t io u s  sounds p e r s i s t .
G e n e ra lly , d ry  f i b r o t i c  c r a c k le s  and m a rg in a l emphysematous 
c r e p i t a t i o n s  p red o m in a te . A h ig h  p i tc h e d ,  s l i g h t l y  
m u sica l rhonchus w ith  a somewhat woody tim b re , la g g in g  
b eh in d  th e  a c t  o f  e x p i r a t io n ,  i s  som etim es and 
c h a r a c t e r i s t i c a l l y  p r e s e n t .
2. C a rd io v a s c u la r  System
C lubb ing  o f  th e  f in g e r s  i s  a s ig n  o f  c o n s id e ra b le  
v a lu e  in  t h i s  d i s e a s e ,  b u t as th e r e  seems to  be some 
co n fu sio n  as to  what i s  m eant by  th e  phenomenon a b r i e f  
c o n s id e ra t io n  o f  th e  s u b je c t  may n o t be o u t o f  p la c e .
Such lo o se  term s as "c lubb ism " and " c u rv in g  and p a r r o t -  
b eak in g  o f  th e  n a i l s "  a re  f r e q u e n t ly  m en tio n ed , term s 
which le a v e  much to  th e  im a g in a tio n  and would be  b e t t e r  
q u a l i f i e d  by re fe re n c e  to  th e  a n g le . In  o th e r  w ords, i t  
i s  e s s e n t i a l  t h a t  th e  p o t t e r  whose f in g e r s  have become 
bu lbous from  k n eed ing  c la y  sh o u ld  n o t  m is le a d  th e  exam iner 
in to  d ia g n o s in g  c lubbed  f in g e r s  as a c o n f irm a to ry  s ig n  
where o th e r  ev id en ces  o f s i l i c o s i s  a re  perh ap s e q u iv o c a l.
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To quote Lovibond (3 4 ) ,  " I t  i s  m a n if e s t ly  a m alady o f  
th e  n a i l  b e d s , o r ,  more c o r r e c t ly ,  o f  th e  s o f t  t i s s u e s  
betw een th e  n a i l  bed  and th e  bone. A lthough th e  t r u e  
p a th o lo g y  i s  s t i l l  in  d isp u te  i t  seems l i k e l y  t h a t  c h ro n ic  
p a s s iv e  c o n g e s tio n  o f  th e  c a p i l l a r i e s  o f  th e  n a i l  bed  
b r in g s  abou t an oedema o f  th e  t i s s u e s  deep to  i t ,  w hich in  
tu rn  i s  fo llo w ed  by tro p h ic  changes r e s u l t i n g  in  c lu b b in g . 
An e s s e n t i a l  c o n t r ib u to ry  f a c to r  t h a t  m ust be p re s e n t  
b e fo re  th e  c h a r a c t e r i s t i c  r e a c t io n  w i l l  occu r i s  a c h ro n ic
anoxaem ia o f  th e  b lo o d  in  th e  te rm in a l  a r t e r i o l e s ,  such  as
\
o b ta in s  in  many s t a t e s  o f  pulmonary and c a rd ia c  d is e a s e .
I t  i s  th o u g h t t h a t  a l l  venous b lo o d  c o n ta in s  to x ic  
su b s ta n c e s  te n d in g  to  provoke th e  ty p ic a l  changes in  th e  
f i n g e r s .  N orm ally th e se  to x in s  a re  removed from  th e  
b lo o d  in  i t s  p a ssag e  th rough  th e  lu n g s , hence pulm onary 
d is e a s e  p re d is p o s e s  to  c lu b b in g " . He goes on to  d e s c r ib e  
th e  c o n d itio n  as a d e f i n i t e ,  f irm , t r a n s v e r s e  r id g e  a t  th e  
ro o t  o f  th e  n a i l  which causes an in c re a s e  in  th e  norm al 
an g le  o f  160^ su b ten d ed  by th e  n a i l  on t h a t  p a r t  o f  th e  
f in g e r  which i s  p rox im al to  th e  n a i l  r o o t .  When 180*  ^ i s  
re a c h e d , s l i g h t  c lu b b in g  i s  p re s e n t ;  in  g ro s s  c lu b b in g , 
n o t  on ly  does th e  ang le  exceed 180° b u t  th e  n a i l  may be 
rocked  as i f  i t  w ere f l o a t i n g .  The s lu g g is h  c i r c u l a t i o n  
can be d em o n stra ted  by p re s su re  on th e  n a i l .  The
p a th o lo g y  and s ig n s  a re  s im i la r  in  c lu b b in g  o f  th e  to e s .  
The s ig n  i s  w e ll  known and som etimes a c c u ra te ly  d e s c r ib e d  
by  a sb e s to s  w orkers them selves who re g a rd  i t  as o f  ominous
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p o r t e n t .  In  29 c o n se c u tiv e  c a se s  o f  a s b e s to s  i s  th e  
w r i t e r  found lU to  be showing c lu b b in g  o f  th e  f i n g e r s ,  and 
in  2 o f  th e  ca se s  th e  to e s  a ls o  were a f f e c te d  (48.255).
The c o n d it io n  i s  s a id  to  b e  8 tim es more common in  men 
th a n  in  women. In  t h i s  s e r i e s  11 w ere men and 3 were 
women, b u t  t h i s  i s  n o t rem arkab le  owing to  th e  
p rep o n d eran ce  o f  fem ale la b o u r  in  th e  in d u s t ry .  Lovibond 
does n o t  m ention  a s b e s to s is  in  h is  l i s t  o f  d is e a s e s  
e x h ib i t in g  th e  phenomenon. Amor (2 ? )  say s  o f  s i l i c o s i s :  
"C lubbing  o f  th e  f in g e r s  i s  ex tre m e ly  r a r e ,  b u t som etim es 
occu rs  l a t e  in  th e  d is e a s e " .
C lubb ing  i s  o f  b io lo g ic a l  as w e ll  as c l i n i c a l  
s ig n i f i c a n c e ,  f o r  i t  was n o t c o n s id e re d  as o f  g re a t  
im portance  15 y e a rs  ago. Ellm an (1933) (40 ) c o n s id e re d  
t h a t  c lu b b in g  was found  in  th e  morç advanced c a s e s ,  in  
w hich b r o n c h ie c ta s is  was u s u a l ly  p r e s e n t .  B urton  Wood’s 
v iew  ( 1934) ( 33) was t h a t  "E a rly  c lu b b in g  o f  th e  f in g e r s  
may occu r b u t  i s  seldom  w e ll  m arked, and when seen  i s  
u s u a l ly  re p re s e n te d  by s l i g h t  s w e ll in g  o f  th e  s k in  
su rro u n d in g  th e  p rox im al ends o f  th e  n a i l s " .  Through th e  
k in d n e ss  o f  D r. Roodhouse G loyne, th e  w r i t e r  o b ta in e d  
a c c e ss  to  th e  l a t e  D r. B urton  Wood’s  n o te s  on 89 c a se s  
c o l l e c t e d  up to  1931. He d e s c r ib e d  2 as e x h ib i t in g  p re ­
c lu b b in g , 9 w ith  c u rv in g  o f  th e  n a i l s ,  6 w ith  s l i g h t  
c lu b b in g  and one w ith  marked c lu b b in g . In  11 c a se s  he 
made th e  d e f i n i t e  s ta te m e n t t h a t  no c lu b b in g  was p r e s e n t  
and d id  n o t m ention  th e  f e a tu r e  in  51 c a s e s .  H is
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re co rd ed  in c id e n c e  was th e r e f o r e  20,4/^, a lth o u g h  a t  l e a s t  
some o f h is  c a se s  would n o t come w ith in  L ovibond’s 
d e f in i t i o n .  Lanza (1938) says t h a t  c y a n o s is  and c lu b b in g  
o f  th e  f in g e r s  a re  common l a t e  in  th e  d is e a s e  as i s  lo s s  
o f  w eigh t and em a c ia tio n . The w r i t e r ’s  e x p e rie n c e  i s  
t h a t  th e  s ig n  occu rs  r e l a t i v e l y  e a r ly  in  th e  d is e a s e .
T hat th e  in c id en ce  o f  th e  s ig n  has more th an  doubled  s in c e  
1931 seems to  in d ic a te  th e  e x is te n c e  o f  a more c h ro n ic  
ty p e  o f th e  d is e a s e .
A f e a tu r e  which seems to  have escaped  o b s e rv a tio n  
a l to g e th e r  i s  an a c c e n tu a tio n  o r  r e d u p l ic a t io n  o f  th e  
second  pulm onic sound, o f te n  o f  a lo u d  s la p p in g  c h a r a c te r  
as h ea rd  in  c a se s  o f  p a te n t  duc tu s a r te r io s u s  and seme 
c a se s  o f  pulm onary s t e n o s i s .  In  th e  29 c o n se c u tiv e  c a se s  
a lre a d y  m en tioned , i t  was p re s e n t  in  22 (75*5 '/)• The 
s ig n  would appear to  be due to  th e  in c re a s e d  i n t r a -  
pulm onary p re s s u re  consequent upon th e  f i b r o s i s .
P e r ip h e r a l  b lo o d  p re s s u re s  te n d  a ls o  to  be r a i s e d ,  more 
p a r t i c u l a r l y  th e  d i a s t o l i c  re a d in g s . Of th e  29 c a se s  6 
had average s y s t o l i c  p re s s u re s  o f  I 60 m.m. o r  more (20.755) 
and 16 e x h ib i te d  d i a s t o l i c  p re s s u re s  o f  90 m.m. o r  more 
(55.lfo).
I t  i s  p o s s ib le  t h a t  once f i b r o s i s  has commenced in  
one p a r t  o f th e  v a s c u la r  t r e e ,  nam ely th e  pulm onary 
a r b o r i s a t io n ,  th e  c o n d itio n  may s p re a d , p e rh ap s even in  
th e  absence o f  lo c a l  s t im u l i  t o  the  o th e r  p a r t s .  Lynch 
and Sm ith (1930) ( 3 7 ) have re p o r te d  a s b e s to s is  b o d ie s  in
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th e  throznhi o f  v e in s .  A more l i k e l y  e x p la n a tio n  would 
seem to  he found in  th e  p h y s ico -c h em ic a l e f f e c t s  o f  
pulm onary f i b r o s i s  on th e  c i r c u l a t i o n .  ( l )  There i s  
l i k e l y  to  be an in c re a s e  in  th e  p re s s u re  in  th e  pulm onary 
a r t e r y  which i s  r e f le x e d  in  th e  u s u a l  way upon th e  
sy s tem ic  v e in s  and c a p i l l a r y  b ed . ( 2 ) The d im in ish ed  
pulm onary v e n t i l a t i o n  low ers th e  s u c t io n  e f f e c t  o f 
i n s p i r a t i o n  upon th e  g r e a t  v e in s ,  a u r ic le s  and r i g h t  
v e n t r i c l e ,  s t i l l  f u r t h e r  c o n t r ib u t in g  to  a r a i s e d  venous 
p r e s s u r e ,  c a p i l l a r y  c o n g e s tio n  and d e p le t io n  o f  oxygen 
from  th e  b lo o d , th e  pulm onary f i b r o s i s  a id in g  th e  l a t t e r  
by  d e fe c t iv e  o x id a t io n . ( 3 ) So f a r ,  th e  m echanics a re  
much as in  m i t r a l  d i s e a s e ,  b u t  in  a s b e s to s is  th e  l e f t  
h e a r t  i s  n o t  d is e a s e d . I t  th e r e fo r e  responds to  th e  
r a i s e d  p e r ip h e r a l  r e s i s t a n c e  and th e  t i s s u e  demands f o r  
oxygen by in c re a s e d  f o r c e .  Much o f  s y s to le  i s  absorbed  
by  th e  e l a s t i c i t y  o f  h e a l th y  a r t e r i e s ,  b u t  th e  b a s a l ,  
d i a s t o l i c  p re s s u re  rem ains e le v a te d . S ho u ld , how ever, 
th e  a r t e r i a l  system  dev e lo p  a s l i g h t  d eg ree  o f  s c l e r o s i s ,  
th e  f a c t  i s  b e tra y e d  more r e a d i ly  by th e  sphygmomanometer 
th an  i f  th e  o th e r  f a c to r s  were n o t p r e s e n t .  Hence a ls o  
to x ic  su b s ta n c e s  a re  c o n c e n tra te d  in  th e  s ta g n a n t  
c a p i l l a r i e s  o f  th e  n a i l  bed so  as to  cause  c lu b b in g  o f 
th e  f i n g e r s .  T hat th e s e  phenomena o ccu r b e f o re ,  and 
o f te n  a p a r t  from , o th e r  ev id en ces o f  back  p re s s u re  such  
as oedema to u s  v i s c e r a  and e x tr e m it ie s  i s  no new 
o b s e rv a tio n  s in c e  en largem en t o f  th e  l i v e r  may o f te n  be
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found w ith  o r  w ith o u t oedema o f  th e  dependent p a r t s  and 
v ic e  v e r s a .  I t  i s  o f  i n t e r e s t  t h a t  c lu b b in g  o f  th e  
f in g e r s  and a c c e n tu a tio n  o f  th e  pulm onic 2nd sound on ly  
occu r in  th o se  v a r i e t i e s  o f  morbus c o rd is  in  which 
cy a n o s is  i s  p re s e n t  and in  which th e  r i g h t  h e a r t  i s  
in v o lv e d , nam ely th e  t e t r a lo g y  o f  F a l l o t ,  pulm onary 
s te n o s is  and pulm onary a t r e s i a .
The h e a r t  i s  g e n e ra l ly  o f  norm al s i z e ,  th e  sounds 
c lo s e d  and o f  norm al rhythm , b u t  as th e  d is e a s e  p ro g re s se s  
th e  r i g h t  h e a r t  may e n la rg e , to  be  fo llo w ed  l a t e r  by th e  
s ig n s  and symptoms o f  c o n g e s tiv e  h e a r t  f a i l u r e  a lre a d y  
m entioned .
The th r e e  c a rd io v a s c u la r  s ig n s  o f  a s b e s to s i s ,  an 
a c c e n tu a te d  2nd pulm onic sound, a r a i s e d  d i a s t o l i c  b lo o d  
p re s s u re  and c lu b b in g  o f  th e  f in g e r s  a re  s e t  o u t in  th e  
T ab le No. 5* I t  w i l l  be ap p a ren t from  th e  t a b l e  th a t  
th e re  i s  no ap p a ren t c o r r e l a t io n  o f  th e  s ig n s ,  a f a c t  
which s e rv e s  to  g ive  p o in t  to  th e  opening s e n te n c e  o f  
t h i s  c h a p te r  t h a t  th e  c l a s s i c a l  c l i n i c a l  p ic tu r e  o f  a 
d is e a s e  i s  a com posite p i c tu r e .
TABLE No. 5
Case Sex Age C lubbing B lood P re s s u re  S y s to l ic  D ia s to l i c
A ccen tu a ted  
2nd Pulm onic
E .T . F 37 - 180 130 -
A.V/. M 57 + 142 90 -
F .B . F 38 - 154 100 + +
R.B. F 42 — 140 98
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TABLE No. 5 (C on td . )
o „ .  8 .»  Ag. C lubbing
A.L.D. M 52 — 164 84 -
E. E. F 42 + + 140 80 + +
F .J .F . M 63 + + 150 88 +
J .G . M 54 - 144 96 -
F.M.H. F 46 - 126 80 +
J .H . M 32 - 140 100 +.
M.M. F 39 - 110 90 + +
V.M. F 40 +
F in g e rs
150 98 +
T.McK. M 54 & Toes 
+++
166 84, + +
A.M. M 56 - 180 94 +
A.M. F 35 - 96 64 + +
F.N . F 39 - 124 70 -
J .N . M 40 + + 140 98 +
A.O. M 55 + + 160 110 +
J .P . M 45 +■
F in g e rs
150 86 +
W.P. M 42 & Toes 
+++
122 80 +e
A.R. M 59 + 140 100 —
G .J .S . M 60 - 110 76 +
G .S. M 42 + 154 96 +
G.T. F 40 + 144 84 +
Y/.E.W. M 49 - 150 80 +
C.W. M 42 + 168 128 -
R.Y/. M 50 + + 150 104 +
R.E.W. F 38 - 130 80 +
A.W. M 51 — 136 90 +
F ig u re s  a re  av e rag es . R eadings a s c e r ta in e d  
by means o f  m e rc u r ia l  sphygmomanometer.
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The r a d io lo g ic a l  appearances a re  im p o rta n t and o f 
g r e a t  v a lu e  as c o n firm a to ry  a id s  to  d ia g n o s is ;  h u t 
w hereas i t  i s  p o s s ib le  ( i f  in a d v is a b le )  to  make a 
d ia g n o s is  o f  a s b e s to s is  on c l i n i c a l  g rounds a lo n e , th e  
sk iag ram  can , a t  b e s t ,  on ly  su g g e s t  o r  co n firm  th e  
d ia g n o s is .  I t  i s  a m a tte r  f o r  d is c u s s io n  as to  w hether 
th e  r a d io lo g i s t  sh o u ld  m ere ly  d e s c r ib e  what he s e e s  and 
le a v e  th e  d ia g n o s is  to  th e  c l i n i c i a n ,  o r e x p re ss  h i s  
o p in io n . T h is much, how ever, i s  c e r t a i n :  u n le s s  th e
r a d io l o g i s t  i s  in  p o sse ss io n  o f  th e  employment h i s t o r y ,  
a t  l e a s t ,  he w i l l  f a l l  in to  s e r io u s  e r r o r  sh o u ld  he 
a ttem p t to  make a d ia g n o s is .  The r a d io lo g ic a l  appearances 
in  th e  c h e s ts  o f a rc  w eld e rs  a re  s im i la r  t o  th o se  seen  in  
a s b e s to s is  and y e t  th e re  i s  no ev id en ce  th a t  th e  form er 
produces symptoms, d i s a b i l i t y  o r  s h o r te n s  l i f e .  M il ia ry  
tu b e r c le  may c lo s e ly  s im u la te  s i l i c o s i s  e x c e p t t h a t  w hereas 
th e  tu b e r c le  has an opaque c e n tr e  and c l e a r  co ro n a , th e  
r e v e r s e  i s  th e  ca se  in  th e  s i l i c o t i c  n o d u le ; b u t  much 
c a r e f u l  s e a rc h in g  o f  th e  f i lm  i s  n e c e s s a ry  to  re a c h  a 
co n v in c in g  c o n c lu s io n . As M erew ether p o in te d  o u t in  h i s  
Annual R ep o rt f o r  19432 "There i s ,  how ever, a lre a d y  
s u f f i c i e n t  ev idence  th a t  abnorm al X -ray  ap p earan ces w hich 
may be d isc o v e re d  in  w orkers who may be exposed to  d u s t o r 
fumes b u t which a re  n o t caused  by n o n -o c c u p a tio n a l 
d is e a s e s ,  do n o t always s ig n i f y  any p re s e n t  o r  im pending 
d is tu rb a n c e  o f  h e a l th ;  s t i l l  l e s s  sh o u ld  th e y  be re g a rd e d  
as n e c e s s a r i ly  s ig n i f y in g  th e  e x is te n c e  o f  a d e f in i t e
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o c c u p a tio n a l d is e a s e .  They may, and o f te n  do , in d ic a te  
exposure to  an i n d u s t r i a l  d u s t ,  h u t  t h a t  does n o t 
n e c e s s a r i ly  im ply th e  e x is te n c e  o f  a pneum oconiosis, o r 
d is e a s e ,  o r  p re se n t  o r f u tu r e  d isa b le m e n t, any more th a n  
th e  d isc o v e ry  o f  a sb e s to s  i s  b o d ie s  in  th e  sputum by i t s e l f  
de te rm in es  an y th in g  b u t exposure to  a sb e s to s  d u s t ,  and 
th a t  n o t  n e c e s s a r i ly  to  a s i g n i f i c a n t  d e g re e " .
Tfhere r a d io lo g ic a l  s ig n s  a re  a d m itte d ly  d i f f i c u l t  to  
d e te c t  and even more d i f f i c u l t  to  i n t e r p r e t ,  c o n s id e r a t io n  
o f th e  v a r io u s  s t r u c tu r e s  l i k e l y  to  cause shadows i s  
im p o rta n t. The in tegum ent can g e n e ra l ly  be ig n o red  
ex cep t in  so  f a r  as p ro longed  in u n c tio n  w ith  m e rc u r ia l  
o in tm en ts o r  o th e r  rad io -o p aq u e  su b s ta n c e s  may be 
concerned . The fem ale b r e a s t  shadows in  th e  low er f i e l d s  
and th e  m ale p e c to r a ls  in  th e  mid f i e l d s  may s im u la te  ( o r  
co n cea l)  a s b e s to s i s .  The e l l i p t i c a l  shadows d e l im ite d  by 
th e  co in c id en c e  o f  th e  fem ale b r e a s t  shadows and th e  
cupo lae  o f  th e  diaphragm  have been  m is tak en  f o r  
ech inococcus c y s t s .  The p le u ra  becomes th ic k e n e d , opaque 
and o f  a g ro u n d -g la ss  appearance to  th e  naked eye in  
a s b e s to s is  and may be expected  to  m odify  th e  r a d io lo g ic a l  
appearances o f  u n d e r ly in g  t i s s u e .  B eneath  th e  p le u ra  i s  
u s u a l ly  an agg lom era tion  o f  th e  polym orphic a re a s  o f 
f i b r o s i s  a lre a d y  d e sc r ib e d , so  t h a t  what ap p ears  upon th e  
p la in  s u r fa c e  o f  th e  f i lm  as c e n t r a l  may a c tu a l ly  be 
p e r ip h e r a l .
I ro n  which has been in s p i r e d  in to  th e  lungs as p a r t
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o f  th e  s i l i c e o u s  m a te r ia l  o r  o b ta in e d  from  th e  t i s s u e s  in  
th e  fo rm a tio n  o f  a s b e s to s is  b o d ie s , may a ls o  add i t s  quota 
to  th e  f i lm . As S u th e r la n d  rem arked ( 3 8 ) : " D e f in i te
X—ra y  changes a re  d e s c r ib e d  as a g ro u n d -g la ss  appearance 
o f  th e  lung  parenchyma w ith  a f i n e  s t i p p l i n g ;  b u t  such  
changes u s u a l ly  o ccu r when p h y s ic a l  s ig n s  a re  even more 
d e f i n i t e .  In  th e  p ro d u c tio n  o f  t h i s  s t i p p l i n g  th e re  i s  
a p o s s i b i l i t y  o f  th e  d e n s i ty  o f  th e  shadows b e in g  
in c re a s e d  by  i r o n  e i t h e r  from th e  f i b r e  o r d e p o s ite d  from  
th e  body f l u i d s  ( a s b e s to s i s  b o d ie s ) " .
F in a l ly ,  th e  b a s a l  co n g e s tio n  accom panying a f a i l i n g  
h e a r t  p re s e n ts  appearances c lo s e ly  re sem b lin g  a s b e s to s i s .  
The h e a r t  shadow and e n la rg e d  h i l a r  shadows to g e th e r  w ith  
th e  more homogeneous appearance o f  oedemato u s  lungs w i l l  
s e rv e  to  d i f f e r e n t i a t e  th e  c o n d itio n  from  a s b e s to s is  
p ro v id ed  the  p a t i e n t  has nev er been  exposed to  a s b e s to s ;  
b u t  i t  i s  in  p r e c i s e ly  such  a ca se  where i t  i s  n e c e s s a ry  
to  know w hether a s b e s to s is  i s  o r  i s  n o t  co n cea led  b e n e a th  
th e  oedema. G e n e ra lly , t h i s  would be  im p o ss ib le  on 
r a d io lo g ic a l  appearances o n ly . H is to ry  and c l i n i c a l  
ex am in a tio n  w ould be re q u ire d  to  supplem ent f in d in g s  b ased  
on a f i lm . F o r tu n a te ly ,  such c a se s  do n o t o f te n  a r i s e ,  
b e c a u se , as was p o in te d  o u t in  C h ap te r 2 , th e re  i s  a 
s t a t u t o r y  o b l ig a t io n  on th e  M edical B oard to  exc lude  
c a rd ia c  cases  from F i r s t  S chedule o c c u p a tio n s . P e r io d ic  
m ed ica l exam inations en ab le  th e  Board to  d is c o v e r  c a se s  o f 
c a r d i t i s  d ev e lo p in g  d u rin g  employment and a ls o  to
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a n t i c ip a t e  jx is t such  a f i lm  hy id e n t i f y in g  a s h e s to t i c s  
b e fo re  th e  h e a r t  f a i l s  e i t h e r  from  rh eu m atic  e n d o c a rd i t is  
o r  r i g h t  h e a r t  f a i l u r e .  Employees who le a v e  th e  in d u s try  
have u s u a l ly  p assed  th e  a c u te  rh eu m a tic  age .
T here i s  no p la c e  h e re  f o r  an e la b o r a t io n  o f  th e  
c l a s s i c a l  d e s c r ip t io n s  o f  th e  X -ray  f i lm  in  a s b e s to s i s .
Such d e s c r ip t io n s  have been a d e q u a te ly  d e a l t  w ith  e lse w h e re , 
b u t  b r i e f l y  th ey  a re  d e s c r ib e d  v a r io u s ly  as l i k e  a cobweb, 
l i k e  g ro u n d -g la s s , c u r ta in e d  w ith  b u t t e r  m u s lin , and as 
h av in g  a d u s ty  ap p earan ce . But th e s e  appearances were 
more c h a r a c t e r i s t i c  o f  g ro ss  d is e a s e  co nsequen t upon 
m assive  in n o c u la  o f  th e  d u s t .  T o-day , th e  r a d io lo g ic a l  
c h a ra c te r s  ten d  to  be c o a r s e r  and more g ra n u la r  and th e  
d u s ty  appearance seems to  have gone. Some r e t i c u l a t i o n  i s  
o f te n  p re s e n t  and, in  a d d i t io n ,  th e  f i lm  in d ic a te s  
innum erab le  sm a ll opaque a r e a s ,  ro u g h ly  c i r c u l a r  and 
m easu ring  up to  2 o r  3 m.m. in  d ia m e te r , on a 14" x 17" 
f i lm ,  w ith  f in e  r a d ia t i n g  th re a d s .  I t  i s  t h i s  l a t t e r  
appearance  o f  s t i p p l i n g  w hich i s  so  m arked a f e a tu r e  o f  th e  
r a d io lo g ic a l  ap p e a ran c es . The h i l a r  shadows show l i t t l e  
en largem en t in  th e  u n co m p lica ted  ca se  and c e r t a i n ly  n o t to  
th e  same degree as in  s i l i c o s i s .  ViThere th e re  i s  m ost 
lu n g  t i s s u e  in  th e  a n t e r o - p o s te r io r  v iew , i . e .  where th e  
h e a r t  i s  s i t u a t e d  and above th e  d iaphragm , f i b r o s i s  appears 
d e n s e s t ,  g iv in g  th e  f l a r e d  o u t ,  shaggy  o u t l in e s  to  th e  
c a rd ia c  s i l h o u e t t e  and cu p o lae  o f  th e  diaphragm . The 
c o s to -p h re n ic  and c a rd ia c o —p h re n ic  a n g le s  a re  b lu n te d  from
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o ld  e x u d a te . G e n e ra lly  th e  f i b r o s i s  i s  seen  in  th e  low er 
two t h i r d s  o f  th e  lung  f i e l d s ,  b u t v a r i a t i o n s  do o ccu r.
F o r exam ple, i t  may be  observed  in  th e  low er t h i r d  o f  one 
lung  and th e  m idd le t h i r d  o f  th e  o th e r  lu n g , in  th e  same 
p a t i e n t  as in  J .H ^s f i lm . In  two c a se s  In  th e  p re s e n t  
s e r i e s  th e  f i b r o s i s  was seen  to  be in  th e  u p p e r h a lv e s  o f  
b o th  lung  f i e l d s .  The in t e r lo b a r  f i s s u r e  som etim es shows 
a tendency  to  wander in  an a n tic lo c k w ise  d i r e c t io n .  The 
r i g h t  h e a r t  i s  som etim es seen  to  be e n la rg e d . The t r a c h e a  
i s  p la c e d  c e n t r a l ly .  A l a t e r a l  v iew  o f  th e  c h e s t  i s  some­
tim es u s e f u l ,  b u t s c re e n in g  i s  h a rd ly  ev e r n e c e s sa ry  and 
th en  o n ly  to  observe  th e  am plitude o f  th e  d iap h rag m a tic  
movements w hich a re  d im in ish ed  in  a s b e s to s i s .  S e r i a l
f i lm s  a re  on ly  o f u se  i f  ra d io g ra p h ic  te c h n iq u e  i s  
s ta n d a r d is e d .
Emphysema can u s u a l ly  be d em o n stra ted  in  th e  upper 
lu n g  f i e l d s  when th e  f i b r o s i s  i s  b a s a l  and v ic e  v e r s a  in  
u p p er lo b e  f i b r o s i s .  T u b e rc u lo s is , when p r e s e n t ,  i s  
g e n e ra l ly  a p ic a l  and th e n  p re se n ts  no more u n u su a l 
d i f f e r e n c e s  th an  e lse w h e re . On th e  o th e r  hand i t  may be 
im p o ss ib le  to  d iagnose  th e  c o n d it io n  i f  i t  i s  b a s a l .  A 
d ia g n o s is  o f  ca n c e r  and a s b e s to s is  has n o t ,  so  f a r  as th e  
w r i t e r  i s  aw are, been  made r a d io lo g ic a l ly ,  a f e a tu r e  which 
i s  perhaps n o t v e ry  s u r p r i s in g  c o n s id e r in g  th e  sm all 
c a n c e rs  which have o c c a s io n a l ly  been found in  a s b e s to t ic  
lu n g s  a t  p o s t  mortem. The b a la n c e  in  fa v o u r  o f  a f a t a l  
te rm in a t io n  seems d e te rm in ed , in  th e se  c a s e s ,  b e fo re  th e  
grow th has in v o lv ed  much lung  t i s s u e .
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Case A.O. M ale. Age U5*
H is to ry :  Weaving D epartm ent 8/ 8 /32  to  3 1 /1 2 /4 2 .
Managed to  evade exam ination  in  1942 b ecause  be was lo s in g  
w eig h t and u n d e rs to o d  t h i s  to  be th e  f i r s t  s ig n  o f  
a s b e s to s i s .  He a d m itte d  to  dyspnoea in  June 1943 and d ry  
cough in  Septem ber 1943* In  December o f  th e  same y e a r  he 
had  an a t ta c k  o f  pneum onia.
He d ie d  on 13 th  November 1944.
C l in i c a l  s ig n s :  Marked c lu b b in g  o f  f in g e r s .  A n te r io r
c h e s t  h y p e r - re so n a n t. C oarse b a s a l  c r e p i t a t i o n s .  
A ccen tu a ted  2nd pulm onic sound. B .P . I 6O /IIO .
X-Ray: T y p ic a l. M o ttlin g  in  low er two th i r d s  o f  lung
f i e l d s ,  emphysema in  u p p er zones, sh ag g in ess  o f  l e f t  
c a rd ia c  b o rd e r ,  b lu n t in g  o f  c a rd io p h ré n ie  and c o s to p h re n ic  
a n g le s .
P .M .: A sbestos i s  and Emphysema.
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CHAPTER 5 
COMPLICATIONS
( a )  R e s p ira to ry  In f e c t io n s
Most im p o rtan t o f  th e  c o m p lic a tio n s  o f  a s b e s to s is  a re  
pulm onary tu b e rc u lo s is  and bronchopneum onia; in d eed , few  
ca se s  re a c h  th e  p o s t mortem room w ith o u t e x h ib i t in g  some 
phase  o f  th e  pneumonic p ro c e s s . Of 98 f a t a l  c a se s  30 
( 3 0 # 5^) were found to  be co m p lica ted  by pulm onary 
tu b e r c u lo s i s .  B ut s e r io u s  as t h i s  r i s k  o f  tu b e r c u lo s is  i s ,  
how ever, th e  in c id e n c e  i s  n o t so  h ig h  as in  s i l i c o s i s .  The 
fo llo w in g  ta b le  has been com piled w ith  th e  a s s is ta n c e  o f  th e  
Annual R eport o f  th e  C h ie f  I n s p e c to r  o f  F a c to r ie s  f o r  th e  
y e a r  1 9 4 3 :-
TABLE No. 6
Number
o f
D eaths
T.B. A verage age a t  
D eath
D u ra tio n  o f Employment 
in  y ea rs
Longes t S h o r te s t A verage
M erew etliep 's 
R e p o r t :-  
S i l l c o s I s 801 5 7 .2 6 2 .0 1 .5 34.1
S i l i c o s i s  w ith  
T .B . 859 51 .7 5 3 .3 6 7 .0 0 .7 3 1 .4
A sb e s to s is 118 4 6 .4 4 8 .0 0 .5 15.1
A s b e s to s is  w ith  
T .B . 62 3 4 .5 3 0 .0 2 9 .0 0 .8 1 0 .4
W r i t e r 's  S e r ie s : -  
A sb e s to s is 68 4 3 .6 4 2 .0 0 .5 1 1 .5
A sb e s to s is  w ith  
T .B .
1 ..................
30 3 0 .5 3 4 .9 2 4 .0 0 .7 5 7 .6
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I t  i s  p ro b a b le  t h a t  many o ases in  th e  two s e r i e s  a re  
i d e n t i c a l  and as M erew eth er 's  s e r i e s  i s  much th e  g r e a te r ,  
h i s  f ig u re s  f o r  th e  p e rc e n ta g e  o f tu b e r c u la r  c a se s  and 
average  ages a re  p ro b ab ly  th e  more a c c u ra te .  In  any c a se ; 
th e  c o n c lu s io n s  a re  n o t m a te r ia l ly  a l t e r e d ,  v iz ;  ( i )  T here 
a re  about even chances t h a t  a s i l i c o t i c  w i l l  develop  
tu b e r c le ,  w hereas in  th e  a s b e s to t ic  th e  chances a re  two to  
one a g a in s t .  ( 2 ) A sb e s to s is  k i l l s  a t  an e a r l i e r  age th a n  
s i l i c o s i s .  ( 3 ) V/hen tu b e rc u lo s is  c o m p lic a te s  a sb e s to s  i s  
i t  seems to  cause  a more r a p id ly  f a t a l  is s u e  th a n  when i t  
co m p lica te s  s i l i c o s i s .  (4 )  The average  exposu re  i s  l e s s  
in  th e  a s b e s to t i c  th an  in  th e  s i l i c o t i c .
In  h is  exam ination  o f  310 c a se s  o f  s i l i c o - t u b e r c u l o s i s  
in  S h e f f ie ld  m e ta l g r in d e r s ,  M eik lejohn  ( 1 ) was a b le  to  
show th a t  th e r e  a re  two types o f  tu b e rc u lo u s  in f e c t io n  in  
s i l i c o t i c s .  One, which he c a l le d  th e  ‘^N a tu ra l  Group" 
in c lu d e d  th o se  who would have d ie d  from  tu b e r c u lo s is  by 
re a so n  o f  f a c to r s  o f  h e r e d i ty  'and c o n ta c t  and i r r e s p e c t iv e  
o f  o cc u p a tio n  and a second group, w hich he c a l l e d  th e  
" I n d u s t r i a l  Group" who c o n tra c te d  tu b e rc u lo s is  on accoun t 
o f  o c c u p a tio n a l pulm onary f i b r o s i s .  The f i r s t  were o f  th e  
age group 40-45 and th e  second o f  th e  age group 45- 65 .
The l a t t e r  b e lo n g ed  to  B row nlee’s  m iddle age ty p e . He was 
a l s o  a b le  to  show t h a t  th e  cou rse  o f  tu b e r c u lo s is  was 
s im i l a r  when i t  co m p lica ted  s i l i c o s i s  and when i t  o c c u rre d  
a lo n e . On th e  o th e r  hand , tu b e rc u lo s is  a t ta c k s  th e  
a s b e s to t i c s  o f  th e  30—35 age group and does so  a f t e r  a
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b r i e f e r  exposure and s h o r te r  m a tu ra tio n  p e r io d  th an  th e  
u n co m p lica ted  ca ses  o f  a s b e s to s is  ( Graph 6 ) .  We a re  
th e re fo re  d e a lin g  h e re  w ith  c a se s  l i k e l y  to  show a much 
more acu te  and a d o le sc e n t type o f  tu b e r c u lo s is  and one 
more l i k e l y  to  a c t  as a te rm in a l in f e c t io n .  I t  i s  
d o u b tfu l  i f  any a s b e s to t ic s  w ith  tu b e r c u la r  co m p lic a tio n s  
can e v e r  be c o n s id e red  as f a l l i n g  in to  M eik le jo h n ’s 
" I n d u s t r i a l  Group" and in  th a t  r e s p e c t  a ls o  d i f f e r  from  
s i l i c o t i c s .
Case U. M iss M.C. Aged 35* C ard ing  D epartm ent I I / I /2 6
to  1/ 10/ 30 .
H is to ry :  Always w e ll u n t i l  1930 when she began to  s u f f e r
from  c h e s t  p a in s  and dry  cough. A ttended  th e  London C h est 
H o s p ita l  in  O ctober 1930 and c o n tin u e d  to  do so  f o r  a y e a r . 
She com plained o f p a in s  in  th e  back  and f r o n t  o f  th e  c h e s t  
o f  6 m onths’ d u ra t io n , d ry  cough f o r  n e a r ly  a y e a r  and 
th o u g h t she had been b r e a th le s s  and lo s in g  w eig h t f o r  2 i 
y e a rs .
C l in ic a l  Exam: H ea lth y  ap p earan ce . No cy a n o s is  o r
c lu b b in g . B asa l d ry  c r a c k le s .
X-Ray: S l ig h t  haze a t  l e f t  b a se .
P a th o lo g ic a l :  A sb e s to s is  b o d ie s  p re s e n t  in  sputum .
No tu b e rc le  b a c i l l i  see n .
I t  was concluded  she was a v e ry  d o u b tfu l c l i n i c a l  c a s e .
She d id  n o t work aga in  and was a d m itte d  to  I l f o r d  
S anato rium  on 1 /1 /4 5  where she d ie d  on 7 /9 /4 5 .
Fam ily  H is to ry :  2 b ro th e r s  and 2 s i s t e r s ,  a l l  w e ll .
7 4 .
C l in ic a l  A ppearances; Looked to x ic  and w asted , on 
adm ission , b u t  was c h e e r f u l .  T a c h y c a rd ia . I n t e r m i t t e n t  
te m p e ra tu re .
H ea rt: N.A.D. Lungs: d u l ln e s s  o ver whole o f  l e f t  lu n g
a n te r io r  and p o s t e r io r ;  a ls o  m idd le  lo b e . A dhesions 
l e f t  b a se . R ales w id e ly  d is se m in a te d  in  b o th  lu n g s . 
T ubu lar b re a th in g  o ver m idd le lo b e  and p le u r a l  f r i c t i o n .
On 16/ 5 /45  d u l ln e s s  and p o s t  tu s s iv e  c re p s  were n o te d  a t  
b o th  a p ic e s . No c lu b b in g .
P .M .: Body em ac ia ted . L e f t  lung  f i rm ly  a d h e re n t
th ro u g h o u t. C a v i t ie s  in  l e f t  apex. B i l a t e r a l  
tu b e rc u lo s is .  Some d i l a t a t i o n  o f  b ro n c h i. Advanced
a s b e s to s i s ,  te n d in g  to  co n flu en ce  a t  b a s e s .  S e p t ic
sp le e n . L iv e r  norm al. H e a r t ,  b r a in ,  k id n e y s , bow el: 
N.A.D.
D iag n o s is : A sbesto s  i s  and T u b e rc u lo s is .
Case 5. Q .H .S. M ale. Aged 42.
H is to ry : E xposure commenced in  M a ttre s s  D epartm ent on
1/ 4 /1 9  where he rem ained f o r  3& y e a r s .  T ra n s fe r r e d  to  
B o i le r  C overing  (o u ts id e  c o n t r a c t s )  f o r  5& y e a r s .
R eturned to  M a ttre s s  D epartm ent as forem an f o r  3 y e a r s .
Was th en  d iagnosed  as s u f f e r in g  from  a s b e s to s is  and 
tu b e rc u lo s is  ( l 9 3 l )  a t  th e  London C hest H o s p i ta l .  Became 
O u tside  C o n tra c ts  Manager f o r  b o a t  work and rem ained  in  
t h a t  p o s i t io n  u n t i l  August 1943. S is  w ife  was s a id  to  be 
s u f f e r in g  from pulm onary tu b e rc u lo s is  a ls o .  In  December 
1931 he gave a h i s to r y  o f  h av in g  had a " c o ld ” 10 months
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b e fo re  fo llo w ed  by p e r s i s t e n t  cough w ith  some sputum in  
th e  m orning. S ix  weeks b e fo re  th e  sputum  was b lo o d -  
s tre a k e d  f o r  one day.
C l in i c a l  Exam: December 1931. D yspnoea. No c lu b b in g .
Obvious lo s s  o f w e ig h t. Cyanosed. C hest movements poor 
on b o th  s id e s ,  e s p e c ia l ly  r i g h t .  Im paired  p e rc u s s io n  
n o te  over b o th  u p p er lo b es in  f r o n t  and b eh in d . B ro n c h ia l 
b re a th in g  r i g h t  in f r a c l a v i c u l a r  a r e a .  He was a d m itte d  to  
th e  N a tio n a l S anato rium , Bournemouth f o r  6 months in  1933. 
On 1/ 3 /4 3  c lu b b in g  o f  f in g e r s  and a c c e n tu a tio n  o f  2nd 
pulm onic sound n o te d . B .P . 154 /96 . Empyema s c a r  l e f t  
s id e .  C o n so lid a tio n  and c rep s  r i g h t  apex . T rachea  
d is p la c e d  to  r i g h t .  Sputum +ve f o r  tu b e rc le  b a c i l l i  and 
a s b e s to s is  b o d ie s .
X-Ray, March 1943: P ib f o t i c ,  n o d u la r  T .B . E x te n s iv e  
f i b r o s i s  r i g h t  apex w ith  v e ry  marked t r a c t i o n  o f  t r a c h e a  
to  th e  same s id e .  C a v i ta t io n  l e f t  low er lo b e . C a lc i f i e d
g land  n e x t to  t r a c h e a .  R ig h t lung  below  apex
emphysematous w ith  some f i b r o s i s  (?  a s b e s to s  i s ) .  L e f t
apex showed a i r  c o n te n t  b u t no lung  s t r u c t u r e .  Prom
c la v ic l e  downwards m arked f i b r o s i s  and p a tch y  i n f i l t r a t i o n  
d im in ish in g  tow ards th e  b a se . H e a rt much d is p la c e d  to  
r i g h t  and l e f t  b o rd e r  showed f in e  f i b r o t i c  b an d s .
He d ied  on % /s/44.
P .M .: A m oderate d eg ree  o f  a s b e s to s is  r a th e r  more d i f f u s e
th an  u s u a l .  M assive f i b r o s i s  w ith  some w horled  n odu les o f 
s i l i c o t i c  type  in  r i g h t  up p er lo b e . C o n g estiv e  h e a r t
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f a i l u r e .  D i l a t a t i o n  r i g h t  h e a r t .  A s c i te s  (2  p i n t s ) .  
D ia g n o s is : Pulm onary A sbestos i s  and T u b e rc u lo s is .
Case 6 . R.W, Fem ale. Age 41 •
H is to ry : S p in n e r 2 5 /7 /1 8  to  15/ 6/21 and 8 /8 /21  to  1 0 /7 /2 4 .
L e f t  h e r  work to  m arry . C h ild  b o rn  1927 and was a l iv e  and 
w e ll when p a t i e n t  d ie d . A s i s t e r  d ie d  o f  a s b e s to s  i s  in  
1935. P a t i e n t  had had a d ry  cough f o r  s e v e r a l  y e a rs  b u t  
d id  n o t com plain  u n t i l ,  a f t e r  an a t t a c k  o f  mumps in  1939# 
she  f a i l e d  to  re c o v e r  co m p le te ly . Dyspnoea became v e ry  
troub lesom e and in  1940 she took  to  h e r  b ed . She was 
ad m itte d  to  B lack  N o tle y  S anato rium  in  Ja n u a ry  1941 and 
d ie d  1 3 /1 1 /4 1 .
C l in i c a l  and r a d io lo g ic a l  d a ta  n o t a v a i la b le .
P .M .: E x te n s iv e , d i f f u s e  f i b r o s i s .  A sb e s to s is  b o d ie s  -Mf
Bronchopneum onia. T hickened  p le u ra e . No T.B . H ealed  
T .B . m e se n te r ic  g la n d s . S e p tic  s p le e n .
D ia g n o s is : A sbestos i s  and Bronchopneumonia.
(b ) Emphysema
Emphysema i s  so  f r e q u e n t ly  a c o m p lic a tio n  o f  
a s b e s to s is  as in  a l l  pneum oconioses as to  be alm ost a 
m a n if e s ta t io n  o f  th e  d i s e a s e ,  a lth o u g h  a c tu a l ly  i t  i s  
com pensatory  in  c h a r a c te r .  I t  c e r t a i n ly  p la y s  a la rg e  
p a r t  in  p e rsu a d in g  th e  p a t i e n t  to  v i s i t  h is  d o c to r  and 
w ith  eq u a l c e r t a i n ty  a s s i s t s  th e  d o c to r  to  d e te c t  some 
pulm onary ab n o rm a lity . I t  occu rs m a in ly  a lo n g  th e  
m arg ins o f  th e  lu n g s  where honeycombing and b u l la e  may 
form , b u t th e  b u l la e  n ev e r a t t a i n  th e  s i z e  som etim es
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e x h ib i te d  by s i l i c o t i c  lu n g s . As Merewethei* ( 3 9 ) has 
p o in te d  o u t one o f  th e s e  b u l la e  may b u r s t  and produce a 
spon taneous pneum othorax. No doub t th e  emphysema a ls o  
c o n t r ib u te s  in  th e  e f f e c t s  o f  back  p re s s u re .  I t  was n o te d  
in  28 ( 30*1/^) o f  th e  p re s e n t  s e r i e s ,  b u t  t h i s  i s  a lm ost 
c e r t a i n ly  an u n d e rs ta te m e n t.
Case 7 . S .P . M ale. Aged 42 .
H is to ry :  J o in t in g  foreman 1921 to  November 1929. In
1926 he s u f f e r e d  from a d ry  p le u r i s y .  He re tu rn e d  to  
work b u t  was " o f f  c o lo u r" , s h o r t  o f  b r e a th  and had a d ry  
cough. A second  a t ta c k  o f  d ry  p le u r i s y  o cc u rred  in  1927* 
He gave up work in  1929 owing to  weakness and dyspnoea.
He was ad m itte d  to  th e  London C hest H o s p ita l  on 3 0 /8 /3 0  
w ith  a r i g h t  spon taneous pneum othorax and d ie d  on I 3/ I O /3O. 
P .M .: E m acia ted . E x ten s iv e  a s b e s to s i s .  A sb e s to s is
b o d ie s  ++. P le u ra e  th ic k  and a d h e re n t. S e v e ra l  
emphysematous b u l la e .  Honeycomb appearance a t  b o th  
a p ic e s ,  th e  f ib ro u s  s e p ta  b e in g  l e f t  w ith  v a c a n t sp aces  
betw een them . In  th e  r i g h t  apex , im m ed ia te ly  below  th e  
p le u ra  th e r e  was a c a v i ty  i "  in  d ia m e te r  w ith  smooth 
g l i s te n in g  w a lls  ? due to  c o a le sc e n c e  o f  emphysematous 
b u l l a e .  C a le  a re  o-c as e ous mass 1" in  d ia m e te r  b eh in d
g a l l - b la d d e r ;  no g ia n t  c e l l  system s o r  T .B .
D ia g n o s is : A sbestos i s  and Pneum othorax.
( c )  B ro n c h ie c ta s is
The c o m p lic a tio n  o f b ro n c h ie c ta s is  seems to  have been  
u n d u ly  p rom inen t in  the  w r i t in g s  o f  th e  e a r l i e r  w o rk ers .
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Ellman (40 ) s t a t e s  th a t  he found c lu b b in g  o f  th e  f in g e r s  
on ly  in  th e  more advanced cases  o f  a sb e s to s  i s  " in  which 
b ro n c h ie c ta s is  was u s u a l ly  p re s e n t" .  T h is i s  c o n tra ry  
to  th e  w r i t e r ’s ex p e rien ce  and seems to  in d ic a te  a h ig h e r  
p ro p o r tio n  o f c a se s  o f  b ro n c h ie c ta s is  th a n  was en co u n te red  
in  th e  p re s e n t  s e r i e s .  M erew ether’s o p in io n  i s  t h a t  " in  
th e  absence o f i n t e r c u r r e n t  in f e c t io n s  th e  f i b r o s i s  may 
p ro g re ss  to  an extrem e d eg ree ; b r o n c h ie c ta s i s ,  non­
tub  e r c u la r  c a v i ta t io n  and spontaneous pneum othorax may 
o cc u r" . E lsew here , Me r  ewe th e  r  (39 ) makes th e  s ta te m e n t 
t h a t  " in  advanced a sb e s to s  i s ,  b ro n c h ie c ta s is  due to  
d ragg ing  and d i s t o r t i o n  by  f ib ro u s  t i s s u e  i s  q u i te  a 
common concom itan t Gloyne (48 ) seems to  g ive
th e  most a c c u ra te  account when he says t h a t  " d i l a t e d  
b ro n c h i a re  met w ith , b u t  b ro n c h ie c ta s is  w ith  fu s ifo rm  o r  
c a v i ty - l ik e  d i l a t a t i o n s  c o n ta in in g  f o u l  pus have n o t so  
f a r  been  en co u n te red  by th e  w r i t e r " .  In  th e  p re s e n t  
s e r i e s  o f 98 p o s t m ortem s, 4 ca ses  w ith  d i l a t e d  b ro n c h i 
were found (4*08>0 and two cases  e x h ib i t in g  e a r ly  
b ro n c h ie c ta s is  (2 .0 4 ^ 0 . C u rio u s ly  enough, c lu b b in g  o f  
th e  f in g e r s  was n o t found in  e i t h e r  case  o f  b ro n c h ie c ta s is  
and o n ly  one case  w ith  d i l a t a t i o n  o f th e  b ro n c h i had even 
s l i g h t  cu rv in g  o f  th e  n a i l s .
Case 8 . M.A.S.R. Fem ale. M arried . Aged 33*
H is to ry : Worked as a s p in n e r  from 2 0 /3 /2 2  to  2 1 /9 /2 8 .
D uring  t h i s  p e r io d  she had an i l l n e s s  re se m b lin g  ch o rea . 
She m arr ie d  in  1929 and gave b i r t h  to  a c h i ld  th e
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fo llo w in g  y e a r ;  th e  c h i ld  was a l iv e  and w e ll a t  th e  tim e 
o f  h e r  d e a th  on 2 6 /4 /3 9 . She was re p u te d  to  have s u f f e r e d
from  cough and i l l - h e a l t h  f o r  some tim e h u t d id  n o t c o n s u lt  
a d o c to r  u n t i l  F eb ru a ry  1939 when she was r e f e r r e d  to  th e  
London H o s p ita l  and a d m itte d  th e re  f o r  one m onth. The 
l a s t  phase o f  the  i l l n e s s  began on 2 2 /4 /3 9  when sh e  r e t i r e d  
to  b ed  w ith  a tem p e ra tu re  and an e x a c e rb a tio n  o f  h e r  cough. 
C l in i c a l  f in d in g s :  No c lu b b in g . B a sa l b r o n c h i t i s .
Apex b e a t  in  6 th  in te r s p a c e  4g" from  mid s t e r n a l  l i n e .
H e a r t sounds c lo s e d . Lower edge o f  l i v e r  p a lp a b le  two 
f i n g e r s ’ b re a d th  below  c o s ta l  m arg in . S p leen  m o d era te ly  
e n la rg e d . S l ig h t  oedema o f  a n k le s .
P .M .: No w a s tin g . P a r i e t a l  and b a s a l  p l e u r a l  ad h esions
b o th  s id e s .  Advanced a s b e s to s i s ,  r e t i c u l a r  in  u p p e r lo b e s ,  
g e n e ra l is e d  and d i f f u s e  in  low er lo b e s . Some 
b r o n c h ie c ta s i s  in  low er lo b e s . A sbestos b o d ie s  and 
f i b r e s  ++. T erm inal bronchopneum onia. M y o c a rd itis .
H e a rt e n la rg e d : w e ig h t 12 o zs . T h ick en in g  o f  m i t r a l
c u sp s . L iv e r :  back  p re s s u re  e f f e c t s .  S p leen : e n la rg e d
and s e p t i c .  K idneys: engorged . Sm all c y s t  l e f t  o v ary .
C a r d i t i s  ap peared  i n s u f f i c i e n t  to  have cau sed  d e a th , b u t
I
was no doubt a c o n tr ib u to ry  f a c t o r .
D ia g n o s is :  A sb e s to s is  and e a r ly  B ro n c h ie c ta s is  w ith  .
M i t r a l  D ise a se .
Case 9 . B .R .B , Fem ale. M arried . Aged 30.
H is to ry :  Worked as a s p in n e r  from  4 /2 /2 6  to  2 5 /3 /2 9 .
Y/hen examined on 1 5 /3 /3 4  she s a id  she had  had a d ry  cough
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s in c e  ch ild h o o d  and had been  b r e a th le s s  on s l i g h t  e x e r t io n  
f o r  2 y e a r s .  She d ied  on 3 /1 2 /3 6 .
C l in ic a l  s ig n s :  H a ils  s l i g h t l y  cu rv ed . P in e  squeaky
r a le s  and c ra c k le s  b o th  lu n g s . No w a s tin g . Could o n ly  
w alk w ith  com fort by " ta k in g  i t  s te a d y " .
X-Ray: T y p ic a l f in e  d i f f u s e  m o t t l in g  in  b o th  low er zones
w ith  sh ag g in ess  o f  th e  c a rd ia c  b o rd e r .  B lu n tin g  o f 
c o s to p h re n ic  and c a rd io p h ré n ie  a n g le s .
P.M. : No d e f in i t e  w as tin g . A dhesions and p laq u es  b o th
s id e s .  Advanced, d i f f u s e  f i b r o s i s  w ith  d i l a t e d  
b ro n c h io le s .  No T.B. Pneumonia r e p re s e n te d  by re d  
background to  b lu e  p o ly g o n a l a re a s  o f f i b r o s i s .  S l ig h t  
f a t t y  d e g e n e ra tio n  o f h e a r t .
D ia g n o s is : A sbestos i s  and Pneum onia.
(d )  C a rd io v a s c u la r  C om plica tions
These a re  o f  two v a r i e t i e s :  th o se  such  as a re
d is c u s se d  under c l i n i c a l  s ig n s  in  C h ap te r 4  and a re  
consequen t upon th e  d is e a s e  and th o se  w hich a re  n o t  known 
to  be r e l a t e d  a e t io lo g i c a l ly  to  a s b e s to s i s .  I t  i s  th e s e  
l a t t e r  c a se s  to  which re fe re n c e  w i l l  be  made in  t h i s  
s e c t io n .
In  th e  p o s t  mortem s e r i e s ,  one c a s e , a woman (L.M .B. ) 
aged 37 was found to  have had e n d o c a r d i t i s .  T here was no 
rheum atic  h i s t o r y .  A man (T .H .B .)  aged 63 e x h ib i te d  
atherom a o f th e  m i t r a l  v a lv e , a o r ta  and r i g h t  co ro n ary  
a r t e r y .  He a ls o  s u f fe re d  from asthm a and b r o n c h i t i s .  
A nother man (W.W.C.) aged 68 showed advanced a o r t i c
81.
d is e a s e  and atherom a. The a s b e s to s is  was s l i g h t  and was 
n o t  th e  cause o f  d e a th . H is dyspnoea was p ro b a b ly  
r e f e r a b le  to  th e  a o r t i c  d is e a s e  r a t h e r  th an  to  a sb e s to s  i s .
A m other and d a u g h te r  appear in  t h i s  g roup . The fo rm er 
(M rs. M.M .P.) was aged 62 and h e r  c a se  h i s to r y  i s  g iven  
below . The d a u g h te r  (M rs. L .C .)  was aged 38 and in  
a d d i t io n  to  a s b e s to s is  had a ls o  a d i l a t e d ,  p a le  and f la b b y  
h e a r t ,  f a t t y  d e g e n e ra tio n  o f th e  l i v e r  and p an c rea s  and 
c h ro n ic  i n t e r s t i t i a l  p a n c r e a t i t i s .
Case 10 . Mrs. M.M.P. Aged 62.
H is to ry :  Employed in  two p e r io d s  1 9 /7 /1 6  to  15/ 6/21 and
20/ 8/21 to  16/ 8/23 88 a M a ttre s s  Maker ex cep t f o r  a few 
weeks sp e n t in  th e  Weaving D epartm ent d u rin g  th e  f i r s t  
p e r io d . She was found dead on h e r  bedroom f l o o r .
P .M .: S to u t woman. Old dense adh esio n s on l e f t  s id e .
M oderate a s b e s to s i s .  A sb e s to s is  b o d ie s  sm a ll . C hron ic
b r o n c h i t i s .  M yocard ia l d e g e n e ra tio n . R ig h t h e a r t  
d i l a t e d .  Marked f a t t y  i n f i l t r a t i o n  betw een m uscle 
b u n d le s . I n f a r c t  in  s p le e n . D i la te d  oesophageal 
v e s s e l s  a t  c a rd ia c  o r i f i c e  p ro b a b ly  accoun ted  f o r  b lood  
s t a in e d  f l u i d  in  stom ach.
D ia g n o s is : A s b e s to s is ,  c h ro n ic  b r o n c h i t i s  and m y o c a rd it is ,
( e )  P regnancy
Q uestions as to  th e  e f f e c t s  o f pregnancy  on th e  co u rse  
o f  a s b e s to s is  o r  th e  e f f e c t s  o f  a s b e s to s i s  on th e  woman in  
la b o u r  have n o t so  f a r  re c e iv e d  any a t t e n t i o n  in  th e  
l i t e r a t u r e .  Nor i s  in fo rm a tio n  on th e s e  m a tte r s  e a s i l y
82.
o b ta in e d . No doubt t h i s  i s  due in  no sm a ll m easure to  th e  
r e l a t i v e  in s ig n if ic a n c e  o f th e  problem  so  f a r  as th e  v a s t  
p ro p o r tio n s  o f  o b s t r e t r i c i a n s  i s  co n cern ed . A lso , women 
do n o t u s u a l ly  b e a r  c h i ld re n  d u rin g  t h e i r  a c t iv e  i n d u s t r i a l  
l i v e s ,  when th ey  a re  in  touch  w ith  th e  F a c to ry  M edical 
O f f ic e r ,  b u t a f t e r  le a v in g  employment. I t  p ro b a b ly  o ccu rs  
to  few o b s t r e t r i c i a n s  to  ta k e  an i n d u s t r i a l  h i s t o r y ,  
e s p e c ia l ly  d u rin g  an em ergency. The c a se  i s  f a r  d i f f e r e n t  
w ith  tu b e rc u lo s is  which i s  w idesp read  in  a l l  p a r t s  o f  th e  
w orld  and has been known to  many g e n e ra t io n s .  The e v i l  
r e s u l t s  o f p regnancy  in  a s s o c ia t io n  w ith  t h i s  d is e a s e  a re  
so  w e ll known as a lm ost to  have become p a r t  o f th e  f o lk ­
lo r e .  B r ie f  h i s t o r i e s  o f  20 a s b e s to t i c s  who became 
p re g n an t a t  l e a s t  once and l a t e r  d ie d  a re  s e t  o u t in  
T ab le  No. 7*
The m ost s t r i k i n g  f e a tu r e  in  th e s e  h i s t o r i e s  i s  th e  
la rg e  in c id e n c e  o f  c o m p lic a tio n s . Only two c a se s  
p re se n te d  no c o m p lic a tio n s . F ive  c a se s  e x h ib i te d  
pulm onary tu b e r c u lo s i s ,  s i x  ca ses  had h e a r t  le s io n s  and 
th re e  had neoplasm s. In  f iv e  ca se s  p regnancy  c o in c id e d  
w ith  a tu rn  f o r  th e  worse which le d  to  a  f a t a l  i s s u e .
W hatever m e tab o lic  changes may ta k e  p la c e  in  th e  
p a t i e n t  w ith  a s b e s to s is  who becomes p re g n a n t o r  in  w h a tev er 
way a sb e s to s  i s  resem bles o r  does n o t  resem ble  tu b e r c u lo s is  
in  t h i s  r e s p e c t ,  th e re  can be no doubt t h a t  a d is e a s e  w hich
jf
i s  c h a r a c te r is e d  by dyspnoea and som etim es c y a n o s is  m ust be 
a d v e rse ly  a f f e c te d  by th e  s t r a i n  o f  la b o u r . The fo llo w in g
83 .
p a t i e n t s  a re  s t i l l  a l i v e  and were q u e s tio n e d  w ith  re g a rd  to  
t h e i r  p re g n a n e ie s ; -
P .B . A e t. 4 1 . F i r s t  employment 1921. A s b e s to s is .  One 
c h i ld  aged 17* Long la b o u r  due to  c e s s a t io n  o f  p a in s .  
O therw ise  no a b n o rm a lity .
A.M. A e t. 36 . F i r s t  employment 1926. Advanced
a s b e s to s i s .  2 c h i ld r e n :  norm al co n fin e m e n ts .
G .T. A e t. 4 1 # F i r s t  employment 1922. R ecovered  from
pneumonia fo llo w in g  norm al con finem en t 1938. M oderate 
a s b e s to s i s .
R.E.W, A e t. 39* F i r s t  employment 1927# M oderate 
a s b e s to s i s .  1 c h i ld :  norm al co n fin em en t.
P.M.H. A e t. 4 6 . F i r s t  employment 1917* F a th e r  d ie d  o f  
pneum onia. She re c o v e re d  from  pneumonia 1945# 4  c h i ld r e n :
a l l  norm al co n fin em en ts . Two d ie d  a t  ages 3 months and
16 y e a rs  o f  s e p tic a e m ia . M oderate a s b e s to s i s .  V ery
d y sp n o e ic .
The su g g e s tio n  i s  p u t fo rw ard  t h a t  when th e  f i b r o s i s  
i s  n o t f a r  advanced and th e  r i g h t  h e a r t  un em b arrassed , 
la b o u r  may p ro g re s s  n o rm a lly , b u t  as th e  f i b r o s i s  in c re a s e s  
and th e  s t r a i n  on th e  r i g h t  h e a r t  b e g in s  to  be a p p a re n t th e
d anger from  d e p le t io n  o f  c a rd ia c  r e s e rv e  may be v e ry  g r e a t .
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Case No. 11. 0 .8 .  Aged 29. M arried .
H is to ry ;  S p in n e r 17/3/2i|- to  5 /1 /3 0  and 11*/7/32 to  3 /3 /34#  
F i r s t  seen  by  th e  w r i t e r  p r iv a t e ly .  A tten d ed  London 
C hest H o s p ita l  9 /4 /3 5  and ad m itte d  th re e  days l a t e r .  In ­
p a t i e n t  12/ 4 /3 5  to  16/ 6/ 3 5 * Found to  be s u f f e r in g  from  
a s b e s to s is  and fo u r  months p re g n a n t. L a t t e r  a llow ed  to  
c o n tin u e  and C aesarean  S e c tio n  c a r r i e d  o u t a t  S t .  M ary’s  
H o s p i ta l ,  S t r a t f o r d ,  London and l i v in g  c h i ld  d e l iv e re d .  
V ery p ro t r a c te d  co n v a le scen ce . Resumed a tte n d a n c e  a t  
London C hest H o s p i ta l  D .P.D . I 3/IO /3 6  when Friedm an 
pregnancy  t e s t  found p o s i t iv e .  T ra n s fe r r e d  to  S t .  M ary’s 
H o s p ita l  f o r  in te r r u p t io n  o f p regnancy . Was now v e ry  
dyspnoeic  and em acia ted  and appeared  much w orse. A f te r  
second o p e ra tio n  she  seemed to  go d o w n h ill v e ry  r a p id ly  
and d ie d  7 /4 /37*
P .M .: P o o rly  nourished*  P le u r a l  a d h e s io n s , th ic k e n in g
and p laq u es  c o n ta in e d  a s b e s to s is  b o d ie s . E x te n s iv e  
r e t i c u l a r  a s b e s to s i s .  A sb e s to s is  b o d ie s  ++. No T .B . 
Pneumonia a t  b r ig h t  re d  s*j;age. P a tch es  o f  emphysema. 
R enal c a l c u l i  and p y o -n e p h ro s is . R ig h t h e a r t  d i l a t e d  
and m uscle t h in .  S p leen  h a rd  and f i b r o t i c .  U terus 
h e a lth y ;  no rem ains o f p regnancy . Sm all c y s t  l e f t  
ovary . L arge g lo b u la r  c y s t  3” d ia m e te r  r i g h t  ovary 
f i l l e d  w ith  l i q u id  b lo o d .
D ia g n o s is : A s b e s to s is ,  P y o -n ep h ro s is  and Pneum onia.
Case No. 12 . F .E .P . Aged 33* M arried .
H is to ry :  S p in n e r 3 1 /5 /2 3  to  2 8 /8 /2 8 . Husband s t a t e d  a t
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in q u e s t  t h a t  h i s  w ife  ceased  work in  th e  a s b e s to s  f a c to r y  
"because  i t  w asn’ t  d o ing  h e r  any good" and she  went to  a 
job  as a m arg a rin e  p ac k e r. F i r s t  became i l l  1934, b u t  
n o t  s e r io u s ly  u n t i l  1936 and th e n  d iag n o sed  as s u f f e r in g  
from  a s b e s to s i s .  F i r s t  c h i ld  was b o m  in  1932 and a 
second c h i ld  5 months b e fo re  th e  m o th er’ s d e a th  on 17/11/39* 
She k e p t to  h e r  bed  d u rin g  th e s e  l a s t  5 months and was 
o r th o p n o e ic . She had been a d m itte d  to  a sa n a to r iu m , b u t  
as no s ig n s  o f  tu b e rc u lo s is  were found she was d ischarged*  
P .M .: Advanced a s b e s to s i s .  A s b e s to s is  b o d ie s  ++.
E n la rg ed  h e a r t .  S e p t ic  s p le e n . P le u ra  s l i g h t l y  
th ic k e n e d . T erm inal bronchopneum onia.
D iag n o sis  : A sb e s to s is  a c c e le ra te d  by bronchopneum onia.
( f )  New Growths
Of th e  co m p lic a tio n s  so  f a r  c o n s id e re d  th e r e  i s  no 
g r e a t  d iv e rg en ce  o f  o p in io n  as to  th e  c a u s a l  r e l a t i o n s h i p ,  
b u t  th e  problem  o f  a s b e s to s is  in  th e  e t io lo g y  o f  pulm onary 
c a n c e r  i s  h ig h ly  c o n t r o v e r s ia l .  Many y e a rs  m ust e la p se  
b e fo re  c a sé s  a re  s u f f i c i e n t  in  number to  be so  
s t a t i s t i c a l l y  s i g n i f i c a n t  as to  f u l f i l l  B rid g e  & H enry’ s 
c o n d it io n s  (41 ) ,  v i z .  ( l )  Pulm onary carcinom a in  th e  
i n d u s t r i a l  environm ent under rev iew  m ust exceed th e  r a t e  
in  th e  g e n e ra l  p o p u la tio n  to  a re c o g n is a b le  d eg ree  and 
( 2 ) th e re  m ust be s u f f i c i e n t  ex posu re  o f th e  w orkers to  an 
ag en t p roved  e x p e r im e n ta lly  to  be c a r c in o g e n e t ic . As
w i l l  be s e e n , how ever, from  th e  c a se s  abou t to  be c i t e d ,  
ev idence  a lre a d y  accum ulated  seems to  fa v o u r  a c a u sa l
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co n n ec tio n  betw een a s b e s to s is  and pulm onary c a n c e r and 
h u m an ita rian  m o tives may dec ide  th e  p u b lic  co n sc ie n ce  n o t 
to  w a it f o r  s c i e n t i f i c  p ro o f  b e fo re  i n s i s t i n g  on more 
s t r i n g e n t  sa fe g u a rd s  a g a in s t  d u s t in h a la t io n .
The ro le  o f  s i l i c o n  d io x id e  in  t h i s  r e s p e c t  en jo y s  a 
much b e t t e r  p o s i t io n  in  t h a t  much l a r g e r  s e r i e s  o f  c a se s  
a re  a v a i la b le  f o r  in v e s t ig a t io n  and, in  s p i t e  o f  f a l l a c i e s  
in h e re n t  in  e n q u ir ie s  b ased  upon d e a th  c e r t i f i c a t e s  and 
th e  v a r ia t io n s  in  co n c lu s io n s  w hich can be drawn from  them, 
th e  g e n e ra l concensus o f  o p in io n  would seem to  e x o n e ra te  
t h i s  su b s ta n c e  from  blam e as a ca rc  inogene t i c  a g e n t. Thus 
Kennaway & Kennaway (1936) (4 3 ) ,  w h i ls t  n o tin g  t h a t  
S h e f f ie ld  M etal G rin d e rs  show an ex cess  o f  lung  ca n ce r 
am ounting to  two and a q u a r te r  tim es th e  s ta n d a rd  r a t e ,  
conc lude : "The g e n e ra l in d ic a t io n  o f th e s e  r e s u l t s  i s  t h a t
th e  f a c to r s  which le a d  to  s i l i c o s i s  a re  n o t v e ry  a c t iv e  in  
p roduc ing  can ce r o f  th e  lung  and la ry n x " . On th e  s u b je c t  
o f a S h e f f ie ld  a n a ly s is  T u rn er & G race (1938) (4 4 ) co n c lu d e : 
" S ig n i f ic a n t  e x c e ss iv e  m o r ta l i ty  from  c a n c e r o f  th e  
r e s p i r a to r y  t r a c t  i s  marked in  e n g in e e rs , fo und ry  w orkers 
and g r in d e rs  and i s  seen  in  no o th e r  o c c u p a tio n a l g roup .
\7 ith  re g a rd  to  lung  ca n c e r i t  i s  w orth  w h ile  to  c o n s id e r  
t h a t  th e  c a n c e r ex cess  in  g r in d e rs  may be dependent more on 
th e  l e s s  obvious i ro n  component o f  th e  d u s t ,  th a n  th e  more 
obvious s i l i c a  c o n te n t" .  Craw (42 ) has found pulm onary 
can ce r in  5 o u t o f  85 f a t a l  c a se s  o f  s i l i c o s i s  in  h a e m a tite  
m iners ( 5 .9 ^ ) .  The v a s t  s t a t i s t i c a l  knowledge and
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e x p e rie n c e  o f  s i l i c o s i s  accum ulated  and a c c u ra te ly  t r e a te d  
by  th e  S ou th  A fric an  M edical P h th is i s  B ureau i s  e s p e c ia l ly  
v a lu a b le .  S tra c h a n , P a th o lo g is t  to  th e  B ureau , say s t h a t  
"P rim ary  ca n c e r o f  th e  lung  does o ccu r among m iners  b o th  
European and n a t iv e  b u t i t s  r e la t io n s h ip  to  s i l i c o s i s  i s  
ex trem e ly  i l l - d e f i n e d " .  The S chneeberg  & J o a c h im s ta l  
m ines have ea rn ed  an u n en v iab le  r e p u ta t io n  f o r  lu n g  c a n c e r , 
b u t a lth o u g h  s i l i c o s i s  i s  a h az a rd  in  th o se  m ines i t  i s  
im p o rtan t a ls o  to  r e a l i s e  th a t  known c a rc in o g e n e tic  ag e n ts  
such  as r a d io a c t iv e  m a te r ia ls  and a r s e n ic a l  d u s ts  a ls o  
o p e ra te . F in a l ly ,  i f  th e  su rv ey  i s  sp re a d  c a r to ­
g ra p h ic  a l l y ,  i t  i s  found th a t  maps o f  s i l i c o s i s  and lung  
c a n c e r  h e re  o r  ab road , a re  n o t su p erim p o sab le .
In  c o n s id e r in g  a c tu a l  f ig u r e s  in  t h i s  c o u n try . B rid g e  
in  th e  Annual R eport o f  th e  C h ie f  In s p e c to r  o f  F a c to r ie s  
f o r  th e  y e a r  1938 g iv es  some im p ress iv e  d a ta .  Among 943 
f a t a l  c a se s  o f  s i l i c o s i s  o r  s i l i c o s i s  w ith  tu b e r c u lo s i s ,  
lu n g  c a n c e r  was found in  23 ca ses  ( 2*4/0 • Of 347 p o s t  
mortems c a r r i e d  ou t d u rin g  th e  same p e r io d  on p e rso n s  who 
had been exposed to  a s i l i c a  h a z a rd , s i l i c o s i s  was n o t 
confirm ed  b u t  17 ca ses  (4 * 9 0  re v e a le d  lung  c a n c e r .
S im ila r  in c id e n c e  r a te s  a re  found in  a p r iv a te  
com m unication f o r  which th e  w r i t e r  i s  in d e b te d  to  D r.
M eikle john (45 ) o f th e  S toke P an e l o f  th e  S i l i c o s i s  B oard . 
D uring  th e  p e r io d  1 s t  June 1931 to  May 1939, 730 p o s t 
mortems were p e r s o n a l ly  in v e s t ig a te d  f o r  a l le g e d  s i l i c o s i s  
o r s i l i c o s i s  w ith  tu b e r c u lo s is .  In  546 c a se s  s i l i c o s i s
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was found and no ev idence  o f  th e  d is e a s e  in  i 84 c a s e s .
Among th e  546 s i l i c o t i c s  were 12 c a se s  o f  p rim ary  lung  
ca n c e r (2.2/4) and o f  th e  184 c a se s  w ith o u t s i l i c o s i s  11 
cases  o f p rim ary  lung  ca n ce r ( 5 .9 /)*  As to  age g ro u p s, 
ap p ro x im ate ly  8C?o o f th e  can ce r c a se s  were 50 y e a rs  o r 
over in  b o th  groups w h i ls t  a t  60 y ea rs  and o v er th e  
r e s p e c t iv e  f ig u r e s  were 65^  and 53^  ^ f o r  s i l i c o t i c s  and 
n o n - s i l i c o t i c s . Secondary grow ths were n o te d  in  fo u r  
only  o f th e  23 c a s e s . D r. M eik leJohn’s c o n c lu s io n s  a re  
t h a t  " in  th e  p re s e n t  s t a t e  o f  knowledge th e r e  i s  no 
conv inc ing  ev id en ce  o f  any s c i e n t i f i c  k in d  to  j u s t i f y  th e  
a s s e r t io n  t h a t  s i l i c a  p la y s  any p a r t  in  th e  e t io lo g y  and 
developm ent o f p rim ary  lung  c a n c e r . Yfhen s i l i c o s i s  and 
p rim ary  lung  ca n c e r occu r to g e th e r  th ey  sh o u ld  be 
c o n s id e re d  c o in c id e n ta l  and u n re la te d .  At th e  same tim e 
we shou ld  re c o g n ise  th a t  i t  may he n e c e s sa ry  a t  a l a t e r  
d a te  to  a l t e r  t h i s  v iew ".
Even a p a r t  from  d i f f i c u l t i e s  a r i s in g  from  p a u c ity  o f 
s t a t i s t i c a l  d e t a i l s  in  th e  a sb e s to s  in d u s t ry ,  th e re  a re  
o th e r  f a c to r s  common to  a l l  such  e n q u i r ie s ,  n o t  l e a s t  
among th e se  b e in g  th e  g e n e ra l ly  re c o g n ise d  in c re a s e d  
in c id e n c e  o f  pulm onary ca n c e r b o th  in  Europe and in  America 
among th e  g e n e ra l p o p u la tio n . The s t r i k i n g  upward t r e n d  
d isp la y e d  in  K ik u th ’ s graph o f th e  in c id e n c e  o f p rim ary  
b ro n c h ia l  carcinom a taken  from  th e  au topsy  f ig u r e s  a t  th e  
Eppendorf H o s p i ta l ,  Hamburg, betw een th e  y e a rs  1889 and 
1923 i s  ev idence  o f a v e ry  p e rsu a s iv e  c h a r a c te r .
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S im i la r ly ,  th e  I n te r n a t io n a l  C ancer C onference h e ld  in  
London in  1928 p u b lish e d  f ig u r e s  o f  0 .9 4 ^  o f t o t a l  c a n c e r  
c a se s  d u r in g  th e  p e r io d  1903 to  1907 r i s i n g  to  1 #69?  ^ f o r  
th e  p e r io d  1923 to  1927* P e r c iv a l  B a ile y  (A m erica) in  
1923 p la c e d  th e  p ro p o r tio n  as h ig h  as T/q to  and th e  
age in c id e n c e  betw een 40 and 60.
A f u r th e r  d i f f i c u l t y  w hich i s  p e c u l ia r  t o  a sb e s to s  
and seems to  have been i n s u f f i c i e n t l y  a p p re c ia te d  i s  an 
in h e re n t  chem ical f a l l a c y .  A sbestos i s  n o t ,  l i k e  s i l i c o n  
d io x id e , a p r e c is e  chem ica l su b s ta n c e  b u t  a group b e t t e r  
d e s c r ib e d  as th e  a s h e s tifo rm  m in e ra ls .  B ecause t l \ i s  group 
in  which th e  s i l i c a  i s  in  th e  combined form  c o n s ta n t ly  
p roduces a s p e c i f i c  f i b r o t i c  re sp o n se  in  th e  pulm onary 
t i s s u e s  under g iven  c irc u m stan c es  and th e r e in  e x h ib i t s  a 
s im i l a r  q u a l i ty  to  su b s ta n c e s  c o n ta in in g  s i l i c a  in  th e  f r e e  
o r  unchanged s t a t e ,  nam ely S i  Og, i t  i s  n o t p o s s ib le  to  
argue  t h a t  a l l  members o f t h a t  group w i l l  o r  w i l l  n o t 
p roduce o th e r  e f f e c t s  on th e  t i s s u e s  in  th e  same deg ree  o r 
even a t  a l l .  Even in  so  f a r  as th e  f ib r o s in g  e f f e c t s  a re  
co n cern ed , i t  i s  w e ll  known t h a t  th e  s h o r t ,  d u s ty  f i b r e s  
o f th e  amber co lo u re d  am osite  a re  th e  most p e rn ic io u s  o f 
a l l ,  t h a t  b lu e  a sb e s to s  o ccu p ie s  an in te rm e d ia te  p o s i t io n  
b o th  as re g a rd s  w ear on m achine p a r t s  and e f f e c t s  on th e  
lu n g s and th a t  w h ite  a sb e s to s  i s  l e a s t  h a rm fu l b o th  to  
s t e e l  and to  th e  human r e s p i r a to r y  mechanism. I f  th e s e  
e f f e c t s  a re  m ain ly  due to  p h y s ic a l  f a c t o r s ,  th e  chem ica l 
c o n s id e ra t io n s  in  re g a rd  to  c a n c e r  a re  much more d iv e r s e .
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W hich, i f  any, i s  th e  c a re in o g e n e tic  p ro p e r ty  o r su b s tan ce ?  
I s  i t  p h y s ic a l  o r chem ical? I s  i t  th e  s i l i c e o u s  p o r t io n  
o r n o t?  I f  i t  i s  th e  s i l ic e o u s  m a te r ia l ,  one would have 
ex p ec ted  a more pronounced c a re in o g e n e tic  e f f e c t  w ith  
s i l i c o n  d io x id e  which i s  s a id  to  be s lo w ly  d is s o lv e d  and to  
form h ig h ly  to x ic  compounds w ith  t i s s u e  p r o te in s .  On th e  
o th e r  hand, th e  a s b e s tifo rm  m in e ra ls ,  a lth o u g h  to  some 
e x te n t  c a u s in g  f i b r o s i s  o f  the  m e d ia s t in a l  g la n d s , do n o t 
choke and f ib ro s e  th e  lymph nodes b u t  e x e r t  t h e i r  b a n e fu l  
e f f e c t s  around th e  s m a lle r  b ro n c h io le s .  I t  i s  obvious 
th e r e fo re  t h a t  whoever u n d e rtak es  th e  ex p e rim e n ta l p ro o f  o f 
th e  c a rc in o g e n e tic  p ro p e r t ie s  o f th e  a sb e s tifo rm  m in e ra ls  
in  accordance w ith  B ridge & H en ry 's  d e s id e r a ta  must be 
p re p a red  to  in v e s t ig a te  n o t one b u t many s u b s ta n c e s .
But i f  s t a t i s t i c a l  c e r t a in ty  i s  a m a t te r  f o r  th e  
f u tu r e  such  ev idence  as e x i s t s  can, be su p p o rte d  by o bserved  
c l i n i c a l  and r a d io lo g ic a l  f a c to r s .  The r e s u l t  i s  a p la in  
w arning to  u se  to  th e  f u l l  such e n g in e e r in g  w it as i s  
a v a i la b le  to  su p p re ss  d u s t ,  whereby a s b e s to s is  c e r t a i n ly  
w i l l  be a b o lish e d  and perhaps some ca se s  o f  ca n ce r 
p re v e n te d . Of a l l  d ea th s  in  England and W ales betw een 
1925 and 1935, 0. 65% were due to  pulm onary c a n c e r as 
c a lc u la te d  from th e  R e g is t r a r  G enera l*s r e tu r n s  (U7)« On 
th e  o th e r  hand , in  th e  p re se n t s e r i e s  o f  98 p o s t  m ortem s,
20 ca se s  (20^li5o) e x h ib i te d  can cer in  some organ o r a n o th e r ; 
o f  th e s e ,  I 5 were p rim ary  in t r a th o r a c ic  g row ths.
The e x tr a th o r a c ic  can cers  in v o lv ed  p r im a r i ly  th e  co lon
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(2  c a s e s ) ,  th e  p an creas  (1 c a s e ) ,  th e  ovary  (1 c a s e ) ,  and 
th e  o th e r  was d e sc r ib e d  as **abdominal**. T hat 4  o f th e  5 
ex trapu lm onary  can ce rs  in v o lv ed  th e  d ig e s t iv e  t r a c t  i s  
perhaps n o t s u r p r i s in g  se e in g  th a t  th e y  form  th e  
p reponderance o f  neoplasm s in  th e  g e n e ra l  p o p u la tio n ; b u t  
i t  may n o t be w ith o u t s ig n i f ic a n c e  t h a t  Gloyne i d e n t i f i e d  
a s b e s to s is  b o d ie s  in  th e  fa e c e s  (U 8). B rid g e  (1938) (21 ) 
re c o rd s  12 c a se s  o f pulm onary can cer in  a s e r i e s  o f  103 
f a t a l  ca ses  o f a s b e s to s is  o r a s b e s to s is  and tu b e rc u lo s is  
(l1#6 jo), a r a t e  which i s  n o t so  h ig h  as th e  p re s e n t  s e r i e s  
b u t  s u f f i c i e n t l y  h ig h  as to  c a l l  f o r  comment. I t  may 
a ls o  in d ic a te  an in c re a s e d  can ce r r a t e  as th e  w r i t e r 's  
f ig u re s  in c lu d e  ca se s  up to  1945#
The s o - c a l le d  a n i l in e  w o rk e r 's  p ap illo m a o f  th e  
b la d d e r ,  th e  mule s p in n e r 's  c a n c e r , th e  chimney sw eep 's  
s c r o t a l  carcinom a, th e  p i tc h  w o rk e r 's  a tro p h ic  s k in ,  
comedones, w arty  ex c rescen ces  and ro d e n t u l c e r s ,  th e  c la y -  
p ip e  sm oker's  c a n ce r o f th e  l i p ,  th e  a sb e s to s  w o rk e r 's  
co rn s  o f th e  f in g e r s  and o th e r  ev idence  from  o cc u p a tio n  
and o th e rw ise , a l l  le n d  w eigh t to  th e  b e l i e f  t h a t  c h ro n ic  
i r r i t a t i o n  i s  an im p o rtan t f a c to r  in  th e  e t io lo g y  o f  new 
grow ths. The f ib r o s in g  a c t i v i t y  o f  a sb e s to s  in  th e  lu n g s , 
m e d ia s t in a l  g lands and c a rd io v a s c u la r  system  has  a lre a d y  
been  d isc u sse d  and i t  may be o f  some im portance to  c o n s id e r  
in  more d e t a i l  some s p e c ia l  c h a r a c t e r i s t i c s  o f  th e  
f ib r o s in g  p ro c ess  which p reced es  cancerous s t a t e s .  
I n d u s t r i a l  exposure to  a sb e s to s  d u s t in  th e  pulm onary
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c a n c e r s  o f  t h i s  s e r i e s  was g e n e r a l ly  p r o tr a c te d ;  in  one 
c a s e  i t  was as much as 1+2 y e a r s ,  a lth o u g h  th e  s h o r t e s t  
exp osu re was o n ly  19 m onths. The avera g e  e x p o su r e , 
how ever, was 1 6 .4  y e a r s  as compared w ith  an a verage  
ex p o su re  o f  o n ly  1 0 .6  y ea rs  in  76 f a t a l  c a s e s  o f  
a s b e s to s  i s  w ith o u t ca n c e r . The prim ary grow th was found  
in  th e  l e f t  lu n g  in  9 o f  th e  15 c a s e s ,  in  th e  r ig h t  lu n g  
in  3 c a s e s ,  in  th e  su p e r io r  m e d ia s t in a l  g la n d s  in  2 c a s e s  
and in  th e  p le u r a  in  1 c a s e .  T h is  r e v e r s e s  th e  g e n e r a l  
e x p e r ie n c e  o f  lu n g  ca n cers  and m ig h t be a cco u n ted  f o r  by  
th e  o b s e r v a t io n  made by some w o rk ers , n o ta b ly  
P en d ergras^ s e a r l i e r  o p in io n , th a t  a s b e s t o s i s  u s u a l ly  
b e g in s  in  and d ev e lo p s  a g r e a te r  e x te n t  in  th e  l e f t  lu n g  
than  in  th e  r ig h t .  (L a te r , Pendergreos r e fu s e d  t o  
commit h im s e l f  on th e  q u e s t io n , a p o s i t io n  w ith  w hich  
th e  w r it e r  i s  in  com p lete  sym p ath y). The c a s e  seem s 
c l e a r e r ,  how ever, when th e  p o s i t io n  in  th e  lu n g  o f  th e  
prim ary s i t e  i s  c o n s id e r e d . I t  was d is c o v e r e d  in  th e  
lo w er  lo b e  in  6 c a s e s ,  in  th e  m id d le  lo b e  in  1 c a s e  and 
in  th e  upper lo b e  in  3 c a s e s .  A g a in , t h i s  i s  co n tr a r y  
t o  g e n e r a l e x p e r ie n c e  b u t may be r e la t e d  to  th e  more 
in t e n s e  f i b r o s i s  a t  th e  b a s e s .  The average age a t  
d ea th  f o r  a l l  ca n ce rs  in  th e  s e r i e s  was 50*9 y e a r s  and 
5 2 .5  y ea r s  f o r  in t r a th o r a c ic  g ro w th s . The extrem e ages  
w ere 32 and 71 f o r  a l l  c a n c e r s . T /h ils t  i t  i s  tr u e  th a t  
m ost o f  th e c a s e s  m ig h t f a l l  n a t u r a l ly  in t o  th e  ca n cer  
age groups o f  th e  g e n e r a l p o p u la t io n , th e  mere f a c t  o f
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age a f fo rd s  lo n g e r  exposure to  d u s t .  C o -e x is te n t  
tu b e rc le  was found in  1 ca se  (M .M .S .).
In  any d is c u s s io n  o f  t h i s  k in d , the  c o -e x is te n c e  o r  
o th e rw ise  o f  tu b e rc u lo s is  w ith  lu n g  can ce r sh o u ld  be 
in d ic a te d  in  th e  s t a t i s t i c a l  su rv e y . M aurice D av id so n 's  
s e r i e s  o f  107 a u to p s ie s  on c a se s  o f  lung  c a n c e r  (U6) 
showed an in c id e n c e  o f  c o - e x i s te n t  tu b e r c u lo s is  in  6,5%, 
a r a t i o  w hich he p o in ts  ou t i s  h ig h e r  than  u s u a l .  
N e v e r th e le s s ,  d e a th s  due to  pulm onary tu b e rc u lo s is  a re  
v e ry  in a d e q u a te ly  in v e s t ig a te d .  P o s t mortems a re  
e x c e p tio n a l  w ith  th e  r e s u l t  t h a t  th e  f i n a l  p a th o lo g ic a l  
phase i s  n o t p r e c i s e ly  shown and th e  a s s o c ia t io n  o f 
pulm onary c a n c e r  and o v e r t  tu b e r c u lo s i s  i n s u f f i c i e n t l y  
ex p lo re d . In  some c irc u m sta n c e s  tu b e rc u lo s is  and 
ca n ce r a re  in d is t in g u is h a b le  o r  ag a in  th e  ca n ce r may l i e  
in  some rem ote b ronchus m asquerad ing  as a sm a ll b lo o d  
c l o t .  The grow ing u se  o f  th e  b ronchoscope has ten d ed  
to  su g g e s t ( in a c c u r a te ly )  t h a t  b ro n c h ia l  c a n c e r  i s  
r e l a t e d  o n ly  to  th e  b i f u r c a t io n  o f  th e  t r a c h e a  o r i t s  
main d iv i s io n s  as  th e  s i t e s  o f  e l e c t i o n .  Lung a b sc e s s , 
a l s o ,  has co n cea led  many a c a n c e r  from th e  unw ary. In  
th e  l a s t  i n v e s t i g a t io n ,  a mere sweep o f th e  p a t h o l o g i s t 's  
k n if e  th ro u g h  each  lu n g  i s  i n s u f f i c i e n t :  each  a v a i la b le
bronchus sh o u ld  be s l i t  up and th e  s e a rc h  i s  s t i l l  
in com ple te  w ith o u t com petent h i s t o lo g i c a l  ex am in a tio n .
One c a s e , 7.1/^ o f  th e  s e r i e s ,  showed se c o n d a r ie s  in  
th e  ce reb e llu m . The comments o f  C arneg ie  D ickson &
98 .
W orster-D rough t in  t h e i r  com m unications to  th e  
N e u ro lo g ic a l S e c tio n  o f  th e  R oyal S o c ie ty  o f  M edicine 
1934-5 on 6 ca se s  o f  lung  ca n ce r w ith  c e r e b ra l  
m e ta s to se s  form  an i n t e r e s t i n g  p a r a l l e l  w ith  th e  p re s e n t  
s e r i e s .  T h e ir  f i r s t  c a se , t h a t  o f  a man aged 55» was 
found to  have a tum our m easuring  30 mm. x  30 mm. in  th e  
l e f t  tem p ero -sp h en o id a l lobe  to g e th e r  w ith  s e c o n d a r ie s  in  
o th e r  p a r t s  o f th e  b r a in .  *'0n p a lp a t in g  th e  ro o t  o f  th e  
r i g h t  lu n g , th e re  was a f irm  n o d u la te d  mass s u g g e s tiv e  o f 
a p o s s ib le  tum our, b u t  found to  be due m ain ly  to  an o ld  
f i b r o t i c  c o n d itio n  sp re a d in g  outw ards in to  th e  lung  
t i s s u e  from  th e  r o o t .  On d i s s e c t io n ,  th e  e p a r t e r i a l  
b ronchus was found to  be th e  s e a t  o f  a s te n o s in g  
carc inom a, and th e  su rro u n d in g  lu n g  t i s s u e  showed a 
m ix tu re  o f  f i b r o s i s  re sem b lin g  a s i l i c o s i s  ( th e  p a t i e n t 's  
o c c u p a tio n  had been  t h a t  o f a p l a s t e r e r )  and th e  
i n f i l t r a t i n g  m a lig n an t tum our” . The ca se  i s  re m in is c e n t 
o f  R am azz in i's  m a id se rv a n t, th e  employee o f  a p l a s t e r e r ,  
who coughed up a lump o f  lim e , b u t  may n e v e r th e le s s  have 
as much v a lu e  as th e  o b s e rv a tio n  t h a t  c a l c i f i e d  
tu b e rc u lo u s  f o c i  a re  som etimes e x p e c to ra te d  by  o th e rs  
b e s id e s  p la s te r e r s *  m a id se rv a n ts . The chances o f  a 
p l a s t e r e r  c o n t r a c t in g  s i l i c o s i s  a re  rem ote b u t th e  
s ig n i f i c a n c e  o f  one type  o f t i s s u e  p r o l i f e r a t i o n  p a s s in g  
in to  a n o th e r  ty p e  may be c o n s id e ra b le .
A ll  t h e i r  c a se s  were m a le s , t h e i r  ages v a r ie d  
betw een 43 and 64 y e a r s ,  th e  av e rag e  b e in g  53 a f ig u r e
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alm ost e x a c t ly  th e  same as In th e  w r i t e r 's  s e r i e s .  The 
u s u a l  p ro p o r tio n  in  th e  sexes i s  4  o r  5 m ales to  1 
fem a le . ( i n  th e  w r i t e r 's  s e r i e s  th e  p ro p o r tio n  o f  
fem ales was much h ig h e r ,  namely 8 to  6 . T his 
d i f f e r e n c e  i s  e a s i l y  accounted  f o r  by th e  f a c t  t h a t  th e  
a s b e s to s  in d u s try  v e ry  la rg e ly  employs fem ale la b o u r ) .  
C h est symptoms found were in co n sp icu o u s o r p r a c t i c a l l y  
a b se n t in  a l l  b u t two c a s e s . On sym ptom atology, th ey  
quo te  Simpson in  c a l l i n g  a t t e n t io n  to  g e n e ra l  w a s tin g , 
dyspnoea , b r o n c h i t i s ,  h aem op tysis , h o a rs e n e s s , o f fe n s iv e  
b r e a th  ( b r o n c h ie c ta s is )  and le u c o c y te s is .  I t  i s  p l a in  
t h a t  i f  such symptoms a re  imposed upon th o se  o f 
a s b e s to s is  th e  q u a l i ty  o f  th e  d is e a s e  i s  l i t t l e  a l t e r e d  
and on ly  th e  momentum undergoes a g rave  change. I t  i s  
th e  w r i t e r 's  e x p e rie n c e  t h a t  w here, in  a case  o f 
a s b e s to s i s ,  th e  T /asting  and dyspnoea su dden ly  become 
w orse and o u t o f  p ro p o r tio n  to  th e  d eg ree  o f f i b r o s i s  
and i f  c lu b b in g  o f  th e  f in g e r s  i s  m arked, carcinom a has 
a lm ost c e r t a i n ly  imposed i t s e l f  n o tw ith s ta n d in g  n e g a tiv e  
ev id en ce  from  th e  X-Ray f i lm .
They c o n s id e r  th a t  lung  c a n c e rs  have a marked 
tendency  to  produce m é ta s ta sé s  in  th e  b r a in  and quote 
f ig u r e s  o f 37^o, and. k l %9 th e s e  s e c o n d a r ie s  b e in g
found m ain ly  in  th e  f r o n t a l  and tem porospheno ida l lo b e s ,  
th e  ce reb e llu m  and in  th e  ch o ro id  p le x u s e s . The 
s u p ra r e n a l  m ed u lla  i s  a lso  a f re q u e n t  s i t e .  (N oted  in  
1 ca se  in  th e  p re s e n t  s e r i e s .  Case E .E .O . in  th e  t a b le
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be lo w ). Blood p re s s u re s  were u n ifo rm ly  low, th e  h ig h e s t  
s y s t o l i c  and d i a s t o l i c  p re s s u re s  o c c u rr in g  in  one man 
aged 47 w ith  re a d in g s  o f 13^/96. The c o n tra ry  was th e  
w r i t e r 's  e x p e r ie n c e .
Two ty p es  o f  in t r a th o r a c ic  carcinom a a re  o r d in a r i ly  
d e s c r ib e d  as b e in g  found in  a s s o c ia t io n  w ith  s i l i c o s i s  o r 
a s b e s to s i s .  These a re  ( l )  Growths in v o lv in g  th e  
m e d ia s t in a l  g lands o r ig in a l ly  c o n s id e re d  by  A d ler as 
lym phosarcom ata. They are  w h ite  and r a p id ly  grow ing, 
o c c u rr in g  in  th e  g lands a t  the  b i f u r c a t io n  o f  th e  tra c h e a  
and sp re a d in g  a lo n g  th e  two main b ro n c h i. The c e l l s  a re  
d e s c r ib e d  as o f  th e  o a t  c e l l  ty p e  and th e  o r ig in  i s  
unknown, b u t may be from u n d i f f e r e n t i a te d  b ro n c h ia l  b a s a l  
e p ith e liu m . I t  grows in to  th e  su b s ta n c e  o f  th e  lung  as 
a m assive tum our. About one h a l f  o f  new grow ths o f th e  
lu n g  a re  s a id  to  be o f  th i s  ty p e . ( 2 ) The o th e r  v a r i e ty  
i s  th e  colum nar c e l l  ty p e  which appears to  a r i s e  from th e  
b ro n c h ia l  e p ith e liu m  and ex ten d s a lo n g  th e  b ro n c h i 
push ing  th e  pigm ent a s id e  and som etimes e n c lo s in g  
a s b e s to s is  b o d ie s  in  i t s  su b s ta n c e . N ec ro s is  and 
ab sc ess  fo rm a tio n  f r e q u e n t ly  occu r w ith  th i s  type thus 
o b scu rin g  th e  d ia g n o s is .  ( 3 ) A t h i r d  type  i s  a ls o  
d e s c r ib e d , th e  squamous c e l l  v a r i e ty  which seems to  
accompany tu b e r c u lo s is  where th e  b ro n c h ia l  e p ith e liu m  has 
undergone th i s  type  o f  m e ta p la s ia .  An endo theliom a o f 
th e  p le u ra  i s  d e s c r ib e d  in  th e  p re s e n t  s e r i e s ,  th e  f i r s t  
to  be re co rd ed  in  a s s o c ia t io n  w ith  a s b e s to s i s ,  so f a r  as
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th e  writer* i s  aware. Of th e  rem a in d er , 6 were squamous 
ca rc in o m a ta , 5 o a t  c e l l ,  1 colum nar c e l l  and 1 unknown.
The c a s e  w ith  r e - a c t iv a t e d  t u b e r c u lo s is  (M .M .S .) showed  
a ls o  a squamous carcin om a. M é ta s ta sé s  were p r e s e n t  in  
6 o f  th e c a s e s ,  3 from  prim ary o a t  c e l l  grow ths and 3 
from  prim ary squamous c e l l  grow ths and in v o lv e d  th e  
p er ica rd iu m , abdom inal v i s c e r a ,  a d o r s a l  v e r te b r a , b r e a s t  
and b r a in .
Two c a s e s  w i l l  s e r v e  to  i l l u s t r a t e  th e  c o - e x i s t e n c e  
o f  pulm onary ca n ce r  and a s b e s t o s i s ,  in  n e i t h e r  o f  w hich  
c a s e s  was ca n cer  su sp e c te d  b e fo r e  d e a th . In d eed , in  no  
c a s e  o f  t h i s  k in d  known to  th e  w r it e r  has th e  c a n ce r  b een  
d ia g n o sed  b e fo r e  d e a th , a lth o u g h  i t  Y/as s u s p e c te d  in  two 
c a s e s .  In  one o f  t h e s e  l a t t e r  c a s e s  th e  neop lasm  
a tta c k e d  th e  h e p a t ic  f le x u r e  o f  th e  c o lo n  (C ase R .W .) and 
th e r e fo r e  sh o u ld  n o t  perhaps have p r e s e n te d  th e  same 
d i f f i c u l t i e s  o f  d ia g n o s is  as a pulm onary n eop lasm . 
P ro lo n g ed , com petent and thorough  i n v e s t i g a t i o n s ,  h ow ever , 
f a i l e d  to  e x p la in  a l l  th e  p a t i e n t ' s  symptoms d u r in g  l i f e .  
The f i b r o s i s  a t ta c k e d  th e  upper lu n g  f i e l d s  and was 
accom panied by emphysema a t th e  b a s e s ,  d e p ic te d  as su ch  in  
th e  sk iagram  and shovm to  be so  a t  p o s t  mortem.
C ase 15» L .E .S . F em ale. (T a b le s  7 and 8 ) .
H is to ry :  V/as t r a n s f e r r e d  from S p in n in g  D epartm ent to
S e c t io n a l  O ff ic e  in  1933 b ecau se  o f  d ry  cough and 
dyspnoea. L e f t  to  m arry  in  193^. A baby was b o rn  in  
1940 and ”a f te rw a rd s  she was v e ry  i l l ” . In November
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1936 sh e  had c h e s t  p a in s  a s c r ib e d  to  b r o n c h i t i s .  In  
F eb ru ary  1944 sh e  had an a t ta c k  o f  p y e l i t i s  (symptoms 
r e f e r a b le  m a in ly  t o  l e f t  s id e )  w ith  c o l ifo r m  organ ism s in  
th e  u r in e .  She was ad m itted  t o  h o s p i t a l ,  t r e a t e d  w ith  
su lp hon am ides and appeared to  r e c o v e r . On 10/8 /44»  
w h i l s t  w alk ing  in  h er  garden , sh e  c o l la p s e d  w ith  a 
s e v e r e  p a in  in  th e  r ig h t  s id e  and was a d m itted  to  a n o th er  
h o s p i t a l .  She had b een  lo s in g  w e ig h t r a p id ly .  Rib  
r e s e c t i o n  was perform ed  on 4/ 9 /4 4  and a lu n g  a b s c e s s  
opened and s a t i s f a c t o r i l y  d ra in ed  on 11/9/44* Her 
c o n d it io n ,  h ow ever, appeared t o  b e  d e g e n e r a tin g  in  s p i t e  
o f  a p p a r e n tly  s u c c e s s f u l  trea tm en t and sh e  was 
t r a n s fe r r e d  to  th e  London C hest H o s p it a l  where sh e  d ie d .  
X-Ray: T y p ic a l a s b e s t o s i s .  Much th ic k e n in g  around b a se
o f  a b s c e s s  c a v i t y .
C l i n i c a l :  C lu bb in g o f  f in g e r s  and to e s  +++.
Harked e m a c ia t io n . A d v e n t it io u s  sounds in  c h e s t  
c o n s i s t e n t  w ith  a s b e s t o s i s .
P .M .: A squamous carcinom a o f  th e  bronchus o cc u p ie d  th e
f l o o r  o f  th e  lu n g  a b s c e s s  c a v i t y .  There were  
s e c o n d a r ie s  in  th e  l e f t  k id n ey  and pus in  th e  p e l v i s  o f  
th e  k id n e y , as w e l l  as a seco n d a ry  in  th e  l i v e r .
D ia g n o s is :  Pulm onary A s b e s to s is  and C arcinom a.
C ase i a . C.V.V/. M ale. (T a b le  8 ) .
H is to ry :  Was o f f  work f o r  3 o r  4  weeks in  1933» c e r t i f i e d
p le u ro d y n ia , and f o r  a s im i la r  p e r io d  in  1934 c e r t i f i e d  as 
b ro n c h ia l  In f lu e n z a . F i r s t  com plained  o f  d ry  cough and
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dyspnoea in  1941. D ied 2 3 /8 /4 3 ..
C l in i c a l :  21/4/41* No ab n o rm a lity  found in  c h e s t .
B .P . 168/128.
X-Ray: M ild a s b e s to s is  1 /6 /4 2 : p a in  l e f t  c h e s t  and
sh o u ld e r  and " c h i l l i n e s s ” o f  1 w eek 's  d u ra t io n .
T. 99#0°. Wide a re a  p le u r a l  f r i c t i o n  l e f t  b a s e .
1 5 /6 /4 2 : r e tu rn e d  to  work on own d o c to r 's  i n s t r u c t i o n s .
T* 97«0^. P a in  e a s i e r .  Dry cough. P le u r a l  f r i c t i o n  
s t i l l  p r e s e n t .  3 1 /1 2 /4 2 : d ry  cough, dyspnoea and
weakness o f  th e  le g s .  Obvious lo s s  o f w eigh t frcsn 
10 S t .  10 l b s .  to  8 S t .  6 lb s .  C lubbing  +++.
Im paired  re so n an ce  l e f t  b a se . 2 l / l / 4 3 :  p a in  under
l e f t  c l a v i c l e  and o ver l e f t  s c a p u la  worse on b re a th in g .  
Im paired  resonance  l e f t  b a se , no a d v e n ti t io u s  sounds. 
P le u r a l  e f fu s io n  a s p i r a te d  on adm ission  to  London C hest 
H o s p ita l  and found to  show h ig h  lym phocyte co u n t.
I n je c te d  in to  g u in ea  p ig s  produced no e f f e c t .  
Pneum operitoneum  seemed to  in d ic a te  a mass below  th e  
diaphragm  a s s o c ia te d  w ith  th e  s p le e n . B lood co u n t:
m ic ro c y tic  anaem ia w ith  le u c o c y te s is .  Sputum:
a s b e s to s i s  b o d ie s  +.
X-Ray: P in e  f i b r o s i s  r ig h t  low er zone and some le s io n  in
l e f t  low er zone. R ig h t diaphragm  i n d i s t i n c t  and l e f t  
c 081 ophren ic  an g le  o b l i t e r a t e d .  L a te r  f ilm s  showed a 
la r g e  e f fu s io n  a t  th e  l e f t  b a se .
P .M .: A sb e s to s is  n o t  v e ry  advanced. Endotheliom a o f
p le u ra .
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The c a s e  w ith  ca n cer  o f  th e  p an creas (J .G .B .
T ab le 8) w ould seem  t o  c a l l  f o r  comment in  v ie w  o f  
Turner & G race’ s  o b s e r v a t io n s . They found an e x c e s s  o f  
ca n cer  o f  th e  p a n crea s in  two groups o f  w o rk ers , th e  
e n g in e e r s  and th o s e  engaged in  p r e c io u s  and n o n -fe r r o u s  
m e ta ls .  They s u g g e s t  th a t  ir o n  i s  th e  common f a c t o r  in  
th e  f i r s t  group and cop p er in  th e  seco n d  group . They  
fu r th e r  p o in t  ou t t h a t  th e  r e t i e u lo - e n d o t h e l i a l  sy stem  
i s  r i c h l y  r e p r e s e n te d  in  th e  l i v e r  and p a n crea s and th a t  
t h i s  sy stem  i s  in t im a t e ly  a s s o c ia t e d  w ith  ir o n  m etabolism , 
In  su p p o rt o f  t h e i r  th e o ry  th e y  c i t e  th e  r a r e  d is e a s e  
haem ochroraatosis in  w hich ir o n  accu m u lates m a in ly  in  th e  
l i v e r  and p a n crea s due to  a f a i l u r e  in  th e  e x c r e to r y  
mechanism and th a t  sym ptom atology s p r in g s  from  th e  s e v e r e  
c i r r h o s i s  o f  th e  l i v e r  and p an creas cau sed  by th e  
a ccu m u la tion  o f  ir o n . Prim ary ca n cer  o f  th e  l i v e r  i s  
s a id  t o  o ccu r  more f r e q u e n t ly  in  haem ochrom atosis than  
in  s im p le  c i r r h o s i s .  M a llo ry  b e l i e v e s  (p erh a p s on 
in a d eq u a te  grounds) th a t  haem ochrom atosis i s  th e  r e s u l t  
o f  c h r o n ic  copper p o is o n in g  e x te n d in g  o v er  a p e r io d  o f  
y e a r s .  T h e ir  c o n c lu s io n s  are  th a t  th e r e  are  grounds 
f o r  s u g g e s t in g  th a t  th e  h ig h  in c id e n c e  o f  ca n cer  o f  th e  
p a n crea s in  e n g in e e r s  i s  in t im a t e ly  co n n e c ted  w ith  
e x c e s s iv e  a b so r p tio n  o f  ir o n  and in  w orkers in  n o n -  
fe r r o u s  m e ta ls  copper i s  r e s p o n s ib le ,  n o tw ith s ta n d in g  
th e  R e g is tr a r -G e n e r a l’ 8 c l a s s i f i c a t i o n  o f  th e  p a n crea s  
as an " i n a c c e s s ib le ” s i t e .
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The S e rp e n tin e  Group o f a sb e s to s  m in e ra ls  as shown 
above i s  composed m ain ly  o f  s i l i c a t e s  o f  m agnesia , w h i l s t  
th e  Rhombic and M onoclin ic  Amphiboles c o n ta in  la rg e  
q u a n t i t i e s  o f i r o n .  Exposure o f  th e  r e s p i r a to r y  t r a c t  
to  th e se  l a s t  two groups in  the  form  o f  d u s t  m ight 
th e r e f o r e  cause th e  in g e s t io n  o f i ro n  in  ex c ess  o f  th e  
norm al d a i ly  in ta k e  o f  10 -  30 mg. But a f u r t h e r  
f a c to r  may o p e ra te  in  a s b e s to s is  b ecause  o f  th e  fo rm a tio n  
o f  a s b e s to s is  b o d ie s . The d e p o s i t io n  o f i ro n  on f i b r e s  
in  t h i s  p ro c e ss  may w e ll u p se t th e  i ro n  m etabo lism  o f  
th e  p a n c re a s .
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TABLE ITo. 8 
P.M. R ep o rts  on Cases o f  A s b e s to s is  & Carcinoma.
CASE ACE SEX EXPOSURE DEATH HISTOLOGY SECONDARIES
P .B . 49 M D i s i n t e g r a t i n g
& S e c t io n a l  
3 0 /6 /2 4  to  
1932. Ovens 
1932 to  
16/ 12/ 36.
37
S quamous 
carcinom a 
o f  bronchus 
w i th  
k e r a t i n i s a t i o n  
in v o lv in g  
low er p a r t  
l e f t  upper 
lo b e .
P e r ic a rd iu m
L iv e r ,
L e f t  k id ney .
J .G .B . 50 M 1906 -  1931 11 Acinous P eriton eum ,
M ixing b o i l e r c a n c e r  o f omentum.
com p osition : 31 abdomen m esen te ry  &
5^ a s b e s to s  + p rim ary v i s c e r a  in  a
f o s s i l  meal + p ro b a b ly  in dense m ass.
China c la y . head  o f A few sm a ll
P i b e r i s i n g p an c reas d e p o s i t s  in
p la n t  on same where p le u r a .
f l o o r . y e l lo w is h  
nodule  s i z e  
o f  w aln u t.
K.B. 41 F 1917-1919
Viewer.
Dec. Abdominal 
1935 c a n c e r .
E.G. 69 P M a t t re s s  
D ept. 
8/'8/21 to  
2 1 /9 /3 3 .
18 Oat c e l l  
carcinom a
45  y  X 2”
low er lobe  
r i g h t  lung . 
No in v a s io n  
by mucus.
One o n ly ,  
i n  l i v e r .
W.T.E. 47 M T in sm ith 1 5 Columnar Abdominal
1916-1936 11 c e l l e d v i s c e r a
4o carcinom a m atted .
o f  co lon . Complete 
symphysis 
p le u ra  due t o
second ary  
g row th s .
107.
CASE AGE SEX EXPOSURE DEATH HISTOLOGY SECONDARIES
A.C.G. 59 li P ack e r .
S to re s
Foreman
29/ 7 /12
to
7/ 3/ 3 3 .
14 L. low er lobe  
2  p e r ip h e r a l  
33 h a l f . P i n k i s h  
w h i t e , s o f t  & 
f a i r l y  w e l l  
marked o f f  
o a t  c e l l  
carcinom a o f  
racemose 
d i s t r i b u t i o n .
N i l  found.
J .G.  55 M. S to re s  1930
-  1938.
1945 Squamous
Carcinoma L t .  
u p p er  lo b e .
N i l .
A .G .J . 58 M 2/ 1/1894 to  
1931.
^Vorks
Manager.
J u ly  Squamous 
1936 Carcinoma 
l e f t  lung .
Records 
d e s t ro y e d  by 
enemy a c t i o n .
L.M.M. 41 P D oubling
7/3/21  to  
15/6 /2 1  & 
11/ 2 /24  t o  
7/ 4/ 25.
10 G lan d u la r  
12 Carcinoma 
45 P t .  ovary,
E n t i r e  abdomen
f i l l e d  w ith
growth,
i n t e s t i n e s
runn ing
tlirough i t s
d ep th .
G.A.M. 45 M Lagger S quamous In  9 th  d o r s a l
1904 to Careinoma v e r t e b r a  & in
1934. 34 s i z e  o f m uscles &
ta n g e r in e  & f a s c i a  on R.
circum ­ s i d e .  None in
s c r ib e d  in c o rd . 2 t o  3
b a se  o f  R. months o ld ,
low er lo b e . ca u s in g
N e c ro t ic r e t e n t i o n  o f
c e n t r e . u r i n e  and
ch ro n ic
b la d d e r
. i n f e c t i o n .
R.M. 59 P 1912 to
1 9 2 1 . Aug. G reen ish  N i l  seen,1942 w h ite  g la n d u la r  
c a n ce r  o f  
colum nar c e l l  
type in  R. 
m iddle  lobe  
in v o lv in g  
p e r ic a rd iu m  & 
w a l l  R * au r ic l e .  
Surrounds R. 
m iddle  lob e  
b ro n c h u s .
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CASE AGE SEX EXPCSURE DEATH HISTOLOGY SECONDARIES
E.E.O. 32 P C ard ing L arge mass o f L e f t  b r e a s t
26/ 1/26 to 5 o a t  c e l l d iaph ragm atic
J u ly  1930. 39 carcinom a in p le u r a .  L iv e r
supra-Mned- S p leen  L,
i a s t i n a l s u p r a r e n a l .
g lands  & Both k idneys
nodu les  in m e se n te r ic
b o th  b a s e s . g lan d s .
J . P .  62 M Opening & 194-0
Dis i n t e g r a t i n g
1917 - 194.0 .
Oat c e l l  
carcinom a o f  
l e f t  lun g .
N i l  found
M.M.S, 71 P M a ttre s s
14/ 11/15 to
9/ 5/ 16.
Opening 
21/ 1/ I 8 to
14. / 2/ 19 .
12 Emphysematous N i l  found 
12 c a v i ty  in  apex
34. o f  L. lu n g .R e s t
o f  loh e  n e c r o t i c  
w ith  g rey  
i r r e g u l a r  m asses 
b re a k in g  down 
in t o  sm all  
c a v it ie s .S q u am o u s  
ca rc inom a.C hron ic  
T.B . m e d ia s t in a l  
g lan ds  -  an o ld  
i n f e c t i o n  
r e - a c t i v a t e d .
L .E .S .  35 P S p in n ing O ct. Squamous L e f t  k id ney .
31/ 12/28 1944 carcinom a o f  L iv e r .
to  1933. bronchus in
S e c t io n a l b ase  o f  L.
( O f f ic e ) lu n g .
1933 to
1936.
E .H .T . 55 M Crude S to re s
17/ 8/21 to  
1936. Yard 
1936 t o
27/ 10/ 39 .
I Squamous carcinom a L .lo w e r  lo b e ,  
s t i l l  s m a l l .
N i l  found.
C.V.W. 42 M G re a se r  & 
Beltman 
2/ 8/21 to. 
June 1942.
2^
43
Endotheliom a 
o f  p le u r a  on 
L . s i d e .
N i l  found.
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CASE AGE SEX EXPOSURE DEATH HISTOLOGY SECONDARIES
R.W. 50 M P l a i t i n g
Foreman
3/ 4 /2 2  to  
1934.
B ra k e l in in g  
Foreman 1934 
to  2/ 6/ 4 2 .
A s s t .  P l a n t  
Manager
2/ 6 /4 2  to
29/ 3/ 4 5 .
29 Acinous 
2, carc inom a o f  
45 h e p a t i c  
f l e x u r e  o f  
c o lo n .
N i l  found .
L.W. 39 P S e c t io n a l
29/ 7/21 to  
9/ 9 /32
Apr. S m all m a lig n an t  
1939 growth p lu g g in g  
th e  b ronch us .
S quamous 
ca rc inom a o f  
l e f t  lower 
b ro n c h u s .
N i l  found.
A.W. 58 M B o i le r  
C overer 
1896 to  
1938.
1938 Oat c e l l  
ca rc incm a 
m e d ia s t in a l  
g lan ds  o f  L. 
b ronchus  
e x te n d in g  
a lo n g
pulm onary v e in  
to  b a se  o f  
p e r ic a rd iu m .
Lumbar g la n d s .  
S p leen . 
C erebellum  
(num erous).
I f  i t  he g ra n te d  t h a t  th e re  i s  a c a u s a l  r e l a t i o n s h i p  
betw een a s b e s to s i s  and c a n c e r ,  th e  f a c t o r s  p re s e n t  may be 
summarised as f o l lo w s .  ( 1 ) There i s  a g e n e ra l ,  b u t  n o t  a 
s p e c i a l  tendency  f o r  c a n c e r  to  o ccu r  most in  th o se  s i t e s  
where f i b r o s i s  i s  most l i k e l y  to  o ccu r  o r  t o  which a s b e s to s i s  
b o d ie s  a re  a c c e s s i b l e .  ( 2 ) Pulmonary f i b r o s i s  due to  
a s b e s to s i s  i s  a p ro g re s s iv e  t i s s u e  p r o l i f e r a t i o n  even a f t e r  
w ith d raw al from th e  c a u s a t iv e  d u s t ,  b u t  i n t e r j e c t e d  i n f e c t i o n  
i s  p ro b a b ly  n e c e s s a ry .  ( 3 ) C ancer canno t be shown to  have 
any c a u s a l  r e l a t i o n s h i p  to  th e  i n h a l a t i o n  o f  s i l i c o n  d io x id e
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a lo n e . (4 )  There a re  excess c a n ce r  r a t e s  in  th o se  exposed 
t o  i ro n  d u s t ,  s i l i c o n  d io x id e  mixed w i th  i ro n  oxide in  
h a e m a ti te  m iners  and in  workers in  s i l i c a t e s  combined w ith  
m e ta ls ,  o f  which i ro n  i s  one of the  c h i e f .  ( 5 ) There i s  
some ev idence  to  the  e f f e c t  t h a t  c a n c e r  o f  th e  pan c reas  may 
be  due to  a d e f e c t  in  th e  i r o n  m etabo lism  o f  th e  r e t i c u l o ­
e n d o th e l i a l  system .
The th e o ry  i s  t h e r e f o r e ,  put fo rw ard  t h a t  i r r i t a t i o n  o f  
th e  lung parenchyma w ith  s i l i c o n s  m a t e r i a l  w hether by 
p h y s ic a l  o r  chem ical means i s  on ly  s u f f i c i e n t  t o  cause  
f ib ro u s  t i s s u e  p r o l i f e r a t i o n  and does n o t  o f  i t s e l f  cause  
n e o p la s t i c  changes. Except f o r  th e  one case  o f  
endo theliom a o f  the p le u r a  (?  carcinom a) a l l  new growths so  
f a r  n o ted  have been ca rc in o m ata . I t  t h e r e f o r e  seems 
n e c e s s a ry  t o  p o s t u l a t e  a m e tab o lic  f a c t o r  w hich, a l th o u g h  i t  
does n o t  a c c e l e r a t e  th e  f ib ro u s  t i s s u e  p r o l i f e r a t i o n ,  f in d s  
a s u i t a b l e  n id u s  f o r  a t t a c k in g  e p i t h e l i a l  c e l l s  in  th o se  
re g io n s  which a re  a f f e c t e d  by f i b r o s i s .  I t  i s  p o s s ib le  
t h a t  f i b r o s i s  may no t be n e c e s s a ry  to  th e  a t a v i s t i c  p ro cess  
because  can ce rs  a re  known to  accompany a s b e s to s i s  when th e  
two p ro c esse s  occur in  d i f f e r e n t  organs and a ls o  c a n ce r  may 
accompany e x c e s s iv e  i ro n  o r  copper in g e s t io n  in  c a se s  where 
no pulmonary f i b r o s i s  i s  p r e s e n t ,  b u t  i t  i s  an a c c e l e r a t i n g  
f a c t o r .
(g )  O ther C om plica tions
B r ig h t ’s  D isea se  has been a s s o c ia te d  w ith  S i l i c o s i s  by 
G o l l i s ,  b u t  i t  i s  d i f f i c u l t  to  see  how the a s s o c i a t i o n  can
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be an y th in g  b u t  f o r t u i t o u s .  There a r e ,  however, th r e e  
ca ses  in  th e  p re se n t  s e r i e s ,  one o f  su b a c u te  n e p h r i t i s  and 
th e  o th e r  two o f  i n t e r s t i t i a l  n e p h r i t i s ,  one o f  which a l s o  
e x h ib i t e d  f a t t y  d e g e n e ra t io n  o f  th e  l i v e r .  There a r e  th r e e  
ca se s  o f  l i t h i a s i s ,  two o f  th e  g a l l - b l a d d e r  and th e  o th e r  
r e n a l .  One case  showed c h ro n ic  p a n c r e a t i t i s ,  a n o th e r  
g a s t r i c  u l c e r  and th e r e  a re  two c a se s  o f  a s b e s to s i s  and 
s i l i c o s i s  e x i s t i n g  to g e th e r  in  th e  same p e rso n s .
Case 16. L.M.S. Aet 35* Female. M arr ied .
H is to ry :  S p in n e r  2 5 /9 /2 4  t o  1 0 /7 /2 9 . H ea lth y  c h i l d  b o rn
1932, 3 y ea rs  a f t e r  a s b e s to s i s  d iag n o sed . On 2 9 /3 /4 4  
com plained o f  dyspnoea and p a l p i t a t i o n  and was s e n t  home 
w ith  i n s t r u c t i o n s  to  s t a y  in  bed. The cough became more 
troub lesom e and was n o n -p ro d u c t iv e .  D uring  the  n e x t  10 d ay s , 
th e  dyspnoea in c re a s e d  and b e fo re  she became unconsc ious  h e r  
main co m pla in t was o f  weakness. D row siness developed  i n t o  
semi-coma b u t  she was ab le  to  tak e  f l u i d s  alm ost to  h e r  d e a th  
which o c c u rre d  on 27/4/44*
C l i n i c a l  S ig n s :  Much w a s t in g .  No b lu b b in g . Pew abnormal
s ig n s  in  c h e s t .  U rin e :  albumen +++.
X-Ray: B i l a t e r a l  b a s a l  f i b r o s i s .
P .M .: Advanced a s b e s to s i s .  H ea r t  s m a l l ,  m uscle  t h i n  and
r i g h t  s id e  d i l a t e d .  E a r ly  bronchopneumonia. S p leen  
s e p t i c .  K idneys: s u b -a c u te  n e p h r i t i s .
D ia g n o s is :  A s b e s to s is  and S u b -acu te  N e p h r i t i s .
Case 16 . E.G.A. Aet 51 * Female. M arr ied .
H is to ry :  Opening Room 2 8 /3 /1 8  to  7 /8 /1 8 .  M a t t re s s  D ept.
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5/ 4 /2 7  to  4/ 5 /27  and (S) one month in  1926.
Cough commenced 1931 * Died I 5/ I I / 4 0 .
P .M .: Advanced a s b e s to s i s .  D i l a t e d  r i g h t  a u r i c l e .  P a le ,
f a t t y  h e a r t  m uscle . P a t ty  d e g e n e ra t io n  o f  l i v e r .  
I n t e r s t i t i a l  n e p h r i t i s .  Bronchopneumonia.
D iag n o s is :  A sb e s to s is  & Bronchopneumonia.
The case  showing r e n a l  c a l c u l i  has a l r e a d y  been d e sc r ib e d  in
th e  s e c t io n  on pregnancy (Mrs. O .S*).
Case 17. H.L. Male. Aet 54#
H is to ry :  Cardroom 1920 to  1929. Cough and lo s s  o f  w eight
1925. Cough became worse 1929. P l e u r a l  e f f u s io n  r i g h t
a id e  17 months b e fo re  dea th  on 13/ 2/ 3 3 #
C l i n i c a l  S ig n s :  Poor c h e s t  movement. R ig h t  s id e  c o l la p s e d .
Creps r i g h t  b a s e .
P .M .: L e f t  s id e :  tough ad h es io n s . R ig h t:  tu b e r c u la r
empyema w ith  1 p in t  o f  pus. D ia p h ra g n a t ic  p le u r a  a d h e re n t .  
A sb e s to s is  b o d ies  ++ and f ra g n e n te d .  S t r e p s ,  B. P ro teu s  and 
T.B. b a c i l l i  4^ . Sm all caseous d e p o s i t s  in  p e r ip h e r a l  p a r t s
o f  r i g h t  low er lobe and l e f t  apex: p e r ib r o n c h ia l  and
p e r iv a s c u la r .  Surrounded by co n n e c tiv e  t i s s u e  b u t  v e ry  
l i t t l e  round c e l l e d  i n f i l t r a t i o n .  T y p ic a l  a s b e s t o s i s .  Old 
h e a le d  c a lc a re o u s  T.B. m e se n te r ic  g la n d s .  H ea r t  s o f t  and 
f l a b b y .  50 to  100 s to n es  in  g a l l - b l a d d e r .
D iag n o s is :  A sb e s to s is  and te rm in a l  T u b e rc u la r  Empyema.
Case 18. L .C . Pemale. Aet 38 . M arr ied .
H is to ry :  Weaver 24/1 l / l 4  to  2 8 /4 /2 1 .  C h ild  bo rn  1 924 and
h e a l th y  a t  m o th e r’s decease  on 2 4 /1 /3 9 .  P a t i e n t ’s m other
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worked in  same d epa rtm en t and d ie d  o f  a s b e s to s i s  in  1936. 
P .M .: Oedema o f  l e g s .  Adherent p le u r a  and p e r ic a rd iu m .
M oderate a s c i t e s .  A s b e s to s is  b o d ie s  +++. R e t i c u l a r  
f i b r o s i s  in  u p per lo b e s ,  d i f f u s e  in  low er. H ea rt  d i l a t e d ,  
p a l e  and f la b b y .  P a t ty  d e g e n e ra t io n  o f  l i v e r  and p a n c re a s .  
C hron ic  i n t e r s t i t i a l  p a n c r e a t i t i s .  Sm all s e p t i c  f o c i  
k id n ey s  ( t e r m i n a l ) .  Sm all u t e r i n e  f i b r o i d s .
D ia g n o s is :  C ard iac  f a i l u r e  end M y o ca rd itis  due t o  A sb es to s is ,
Case 19 . E .H.T. Male. Aet 55.
H is to r y :  Crude S to re s  17/8/21 t o  1936. Yard: 1936 to
27/ 10/ 5 9 . S i s t e r  s t a t e d  a t  in q u e s t  he had had ”a t e r r i b l e  
cough s in c e  1933". C e r t i f i e d  a s b e s to s i s  1936. Died
30/ 12/ 4 0 .
P .M .: W asted. D if fu se  r e t i c u l a r  f i b r o s i s .  Thickened
p le u r a  w ith  co llag en o u s  f i b r e s .  A s b e s to s is  b o d ie s  +. No
T.B. T erm inal bronchopneumonia. Squamous carcinom a l e f t
low er lo b e .  S t i l l  sm a ll  and no s e c o n d a r ie s .  H ea rt  
d i l a t e d ,  r i g h t  s id e  t h in  and p a le .  U lc e r  d ia m e te r  
p y l o r i c  end o f  stom ach, n o t  m a lig n a n t .
D ia g n o s is :  A s b e s to s is  and Carcinoma.
Case 20 . H. Male.
H is to r y :  I 6 y e a rs  q u a rry  hone c u t t e r .  14& y e a rs  bag
c a r r i e r  and g e n e ra l  la b o u re r  in  an a sb e s to s  works. Died 
1934. Dr. Me r  ewe th e  r  in  a p r i v a t e  communication d e s c r ib e s  
a s i m i l a r  case  he examined in  1928 who had been exposed to  a 
s i l i c a  h az a rd  as w e l l  as 8 o r  9 y e a r s ’ exposure to  a s b e s to s .  
The X-Ray appearances  showed le s io n s  in te rm e d ia te  between
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s i l i c o s i s  and a s b e s to s is *
P .M .: ( l )  S i l i c o t i c  w bo rls .  ( 2 ) C a lca reo u s  n o d u le s .
( 3 ) Caseous tu b e r c le s  w ith  g ia n t  c e l l s  and enormous numbers 
o f  a c id  f a s t  b a c i l l i .  (4 ) R e t i c u l a r  f i b r o s i s  and a s b e s to s i s
b o d ie s .  The f i r s t  was the  o ld e s t  l e s i o n .
D ia g n o s is :  S i l i c o s i s ,  A sb e s to s is  & T u b e rc u lo s is .
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CHAPTER 6
MAMAGmiENT
P re v e n tio n  o f  th e  d i s e a s e  hav ing  f a i l e d ,  th e  p a t i e n t  
c e r t i f i e d  by th e  Board and excluded  from employment in  th e  
sch ed u led  p ro c e s se s ,  t h e r e  s t i l l  rem ain th e  problems o f  
management o f  the  c a s e .  P re v e n tio n  i s  s t i l l  th e  k ey n o te , 
b u t  now i t  i s  th e  p re v e n t io n  o f c o m p lic a t io n s ,  th e  
r e s p i r a t o r y  in f e c t io n s  e s p e c i a l ly .  F or i f  th e  ex p e r im en ta l  
ev idence  i s  o f  v a lu e ,  th e re  i s  reason  to  suppose t h a t  th e  - 
d is e a s e  w i l l  n o t  p ro g re s s  excep t in  th e  p re sen ce  o f  
I n f e c t io n .  I t  i s  n o t  p o s s ib le  under o r d in a r y  c o n d i t io n s  o f  
c i v i l i s e d  l i f e  so  to  i s o l a t e  a person  t h a t  he ru n s  no r i s k
o f i n f e c t i o n  from h i s  fe l lo w s :  most would p r e f e r  th e  d ea th
o f  th e  body to  the  k i l l i n g  o f  the s o u l .  The p a t i e n t  shou ld  
t h e r e f o r e  be i n s t r u c t e d  to  r e t i r e  to  bed im m edia tely  on the 
f i r s t  s ig n s  o f  a "cold** and to  remain th e re  u n t i l  he i s
co n s id e red  ou t o f  d ange r. He shou ld  take  s te p s  to  i s o l a t e
h im s e l f  from those  o f  h is  fa m ily  and f r i e n d s  who may be 
s u f f e r i n g  from such a c o n d i t io n .  G e n e ra l ly ,  he should  avo id  
crowds. O ften  the  h i s t o r y  w i l l  r e v e a l  a permanent 
d e t e r i o r a t i o n  in  the  g e n e ra l  c o n d i t io n  fo l lo w in g  an a t t a c k  o f  
" b ro n c h ia l  c a ta r r h "  o r  **in f lu e n z a " . A p a t i e n t  w i l l  s t a t e  
t h a t  b r e a th le s s n e s s  d a te d  from such an e v e n t ,  cough became 
r e a l l y  troublesom e o r  he took to  a b a th  c h a i r .  Such a 
c o m p lica tio n  sh o u ld  th e r e f o r e  be avo ided , n o t  on ly  on account 
of i t s  danger t o  l i f e ;  b u t  because o f  i t s  c r i p p l i n g  e f f e c t  
upon such of th o se  who re co v e r .
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Pneumonia i s  th e  proxim ate cause o f  d ea th  in  th e  
m a jo r i ty  o f  c a se s  o f  a s b e s to s i s .  T h is  f a c t  sh o u ld  n o t ,  
hov/ever, encourage an a t t i t u d e  o f  d e s p a i r  in  th e  a t t e n d a n t s .  
S ix  ca se s  o f  re co v e ry  from pneumonia i n  a s b e s to t i c s  are . 
known to  the w r i t e r ,  f o u r  o f them b e fo re  the  u se  o f  
su lphonam ides became g e n e ra l .
Case 21. I .D . Pemale. Aet 4-2, Weaver 1 1 /5 /2 2  t o  30/10/25#
Pneumonia 1927. Death from a s b e s to s i s  and c o n g e s t iv e  h e a r t
f a i l u r e  23/1/4-2 (P .M .) .
Case 22. V/.P.H. Male. Aet 23* 1927-30 m ix ing  a s b e s to s  and
k ie s e lg u h r  by m achinery . August 1930 t o  O ctober 1930 
c a rd in g .  O ff  work w ith  pneumonia November and December 1930, 
Jan u a ry  1931 t o  Septem ber 1931 despa tch  warehouse. Then 
l e f t  th e  in d u s t r y  and worked in  b u i ld in g  t r a d e  u n t i l  December 
1934-# From 20/12/34- to  21 /2 /35  r e tu r n e d  to  m ixing a s b e s to s  
compotmd. On t h a t  day he was taken  i l l  w h i l s t  on h i s  way 
home from work w ith  what appeared  to  h i s  d o c to r  to  be  
i n f lu e n z a .  On 7 /3 /3 5  he was adm itted  to  h o s p i t a l  d e lu s io n a l  
and s u f f e r i n g  from bronchopneumonia. He d ied  on 9 /3 /35#  
D ia g n o s is :  A sb e s to s is  and bronchopneumonia (P .M .) .
Case 23. F.M.H. Fem ale. Aet 4-6. M a ttre s s  D epartm ent 1917 
t o  1920. F a th e r  d ie d  o f  pneumonia 1917# She was t r e a t e d
f o r  lo b a r  pneumonia a t  l e f t  base  w ith  s h lp h a th ia z o le  in  
Jan u a ry  194-5# Long conva lescence  and has been  v e ry  
dyspnoeic  ev e r  s in c e .  B efore  t h a t ,  she had on ly  been 
t ro u b le d  w ith  a d ry  morning cough and b r e a th le s s n e s s  on 
e x e r t io n .  Now ( a  y e a r  l a t e r )  canno t walk more than  a few 
y a r d s .
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Case 24. I . H* Pemale. Aet 26. S p in n e r  1918 to  1923*
T re a te d  in  London C hest H o s p i ta l  f o r  pneumonia in  1920.
Died o f  t y p i c a l  advanced a s b e s to s i s  in  December 1935#
Case 25. P .P .  Female. Aet 33. D i s i n t e g r a t i n g  D epartm ent
7/ 1 /24  to  29/ 10/ 24. T re a te d  in  h o s p i t a l  f o r  pneumonia 
O ctober 1929. Adm itted to  san a to r iu m  e a r l y  1931. D ied
20/ 1/ 34 .
D iag n o s is :  Moderate a s b e s to s i s  and e x te n s iv e  b i l a t e r a l
T.B.  ( P . M . ) .
Case 26. A.O. Male. Aet 35* Loom t a c k i e r  in  Weaving
D epartm ent. C e r t i f i e d  a s b e s to s i s  by Board 1 /3 /4 4 .
Pneumonia Jan u a ry  1944 t r e a t e d  a t  home w ith  s u lp h a p y r id in e .  
Died o f  a s b e s to s i s  1 3 /1 1 /44 .
The type  o f  pneumococcus and n a tu re  o f  o th e r  c a u s a t iv e  
organisms d e te rm in e , to  some e x te n t ,  r e s i s t a n c e  to  chemo­
th e ra p y .  Organisms o th e r  than  the pneumococcus such as 
m icrococcus c a t a r r h a l i s ,  b a c i l l u s  p r o te u s ,  P f e i f f e r ’s  
b a c i l l u s ,  pneum obacillus o f  P r i e d la n d e r ,  s ta p h y lo c o c c i  and 
s t r e p to c o c c i  have been i s o l a t e d .  As in  u n co m p lica ted  ca se s  
o f  pneumonia, i t  can be ex pec ted  t h a t  c e r t a i n  s t r a i n s  o f  
pneumococci and s t r e p to c o c c i  w i l l  respond  to  su lphonam ides, 
th e  Gram n e g a t iv e  c o c c i  w i l l  be ly se d  by  p e n i c i l l i n  and 
b .  p ro te u s  and th e  v i r u s e s  w i l l  remain r e s i s t a n t  to  b o th  
ty p es  o f  th e ra p y .  S e r io u s  though th e  co m p lic a t io n  o f 
pneumonia was and i s ,  i t  seems re a so n a b le  to  hope t h a t  th e  
newer ch em otherapeu tic  su b s ta n c e s  w i l l  improve the  p ro g n o s is  
g e n e ra l ly .  T hat b e in g  s o ,  f u l l  th e r a p e u t ic  doses  should  be
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a d m in is te re d .
The o p t im is t i c  th e o ry  of some y e a rs  ago t h a t  th e r e  i s  a 
tendency  f o r  o c c u p a t io n a l  pulmonary f i b r o s i s  to  overwhelm a 
t u b e r c u la r  p rocess  in  th e  lungs has p roved  to  be q u i te  
w ith o u t fo u n d a tio n .  T reatm ent o f s i l i c o t u b e r p u l o s i s  i s ,  
g e n e ra l ly  sp eak in g , th e  trea tm en t o f  tu b e r c u lo s i s  excep t 
t h a t  the  p ro g n o s is  i s  in  a l l  ca ses  h o p e le s s .  Sanatorium  
tre a tm e n t  i s  t h e r e f o r e  no t j u s t i f i e d .  Open c a se s  must be 
i n s t r u c t e d  in  methods o f  sputum d i s p o s a l  and o th e r  
p re c a u t io n s  a g a in s t  i n f e c t i n g  o th e rs  and perhaps n u rse d  in  a 
h o s p i t a l  f o r  ch ro n ic  ca se s  o f  t u b e r c u lo s i s .  The su lphones 
have g iven e q u iv o ca l  r e s u l t s  in  the t re a tm e n t  o f  tu b e r c u lo s i s  
and th ey  a re  no t w ith o u t  danger. S im i la r  r e s u l t s  may be 
a n t i c ip a t e d  in  s i l i c o t u b e r c u l o s i s .
On th e  d i f f i c u l t  q u es tio n  as to  w hether a r t i f i c i a l  
pneumothorax shou ld  ev e r  be c a r r i e d  ou t on th e  ashes t o t  ic  
w ith  a t u b e r c u la r  i n f e c t i o n ,  e x p e r ien ce  i s  l im i t e d  to  one 
case  which te rm in a te d  un h ap p ily . P l e u r a l  adhes ions  a re  
v e ry  common in  a s b e s to s i s  and the  adv ice  a l s o  o f  Maurice 
Davidson (4-6) on the  s e l e c t io n  o f  s u i t a b l e  c a se s  f o r  th e  
in d u c t io n  o f  a r t i f i c i a l  pneumothorax would appear to  be 
a p p l ic a b le  t o  many ca se s  o f  t h i s  d i s e a s e .  "C om plica tions  
such as c a rd ia c  f a i l u r e ,  asthma o r  r e n a l  d i s e a s e ,  o r in  
f a c t  any c o n d i t io n  in  which sev e re  dyspnoea i s  p r e s e n t  o r  
i s  l i k e l y  t o  o cc u r ,  sh ou ld  be reg a rd ed  as d e f i n i t e  c o n t r a ­
in d i c a t io n s " .  B urton  Wood’s s ta te m e n t ,  a l r e a d y  quo ted , 
em phasising  th e  monosymptomatic c h a r a c te r  o f  a s b e s to s i s
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(dysipnoea) s e rv e s  to  g ive  p o in t  to  th e  argument a g a in s t  t h i s  
form  o f  t r e a tm e n t .  R igh t h e a r t  em barrassm ent and emphysema 
to  a more o r  l e s s  degree  can s a f e l y  be assumed in  many ca ses  
and cause th e  in te n d in g  o p e ra to r  to  g iv e  the  m a t t e r  more 
th a n  o rd in a ry  c o n s id e r a t io n .
Case 27. W.A. Male. Aet 18.
H i s t o r y : Van boy 1 8 /6 /2 8  to  June 1931. On days th e  van
d id  n o t  go o u t  he mixed an a s b e s to s  and m agnesia com position  
w ith  a sh o v e l  and f i l l e d  i t  i n to  bags . He was ad m itte d  to  
th e  London C hest H o s p i ta l  on 23/6/31 w ith  1+ m onth’s h i s t o r y  
o f  cough and dyspnoea. T uberc le  b a c i l l i  and a s b e s to s i s  
b o d ie s  p r e s e n t  in  sputum. A r t i f i c i a l  pneumothorax and 
adhesion  c u t t i n g  c a r r i e d  out on r i g h t  lung . The c o l la p s e  
was u n s u c c e s s fu l .  Pyopneumothorax in te rv e n e d  and he d ie d  
on 5 /7 /3 2 .
P .M .: R ig h t  p l e u r a l  sac  lo c u la te d ; -  s e v e r a l  ounces o f  pus.
S in u se s  p r e s e n t .  Ragged, m u l t i l o c u l a r  c a v i ty  in  upper lo be  
r i g h t  lu n g . P e r ib r o n c h ia l  a s b e s to s i s  d e p o s i t s  in  th e  low er 
lob e  and numerous c a s e a t in g  p e r ib r o n c h ia l  t u b e r c u la r  
d e p o s i t s .  I n  the  l e f t  lung  th e r e  were s i m i l a r  d e p o s i t s  and 
a few l a r g e r  p a tch e s  o f  c a s e a t io n  in  th e  u p p er  lo b e . 
M y o c a rd i t is .  Amyloid l i v e r  and k idneys and a few tu b e r c le s  
in  th e s e  o rg a n s .  A sbestos  i s  b o d ie s  t h i n  and c r e n a te d  as  i f  
i r o n  d e p o s i t  s m a l l .
D iag n o s is :  A s b e s to s is  and T u b e rc u lo s is .
D u s tin g  w orkers w ith  aluminium powder has r e c e n t l y  
r e c e iv e d  much a t t e n t i o n  in  co n n ec tio n  w ith  s i l i c o s i s .
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V/hatever may prove to  be i t s  m e r i t s  in  t h a t  d i s e a s e  i t  i s  
h a r d ly  l i k e l y  t h a t  i t  w i l l  be o f  any u se  in  a s b e s t o s i s .  In
th e  f o m e r  case  i t  i s  contended t h a t  d e p o s i t io n  o f  an 
i n s o lu b le ,  n o n - to x ic  aluminium s i l i c a t e  on th e  s u r f a c e  o f  
th e  s i l i c a  p a r t i c l e  may i n h i b i t  th e  e f f e c t s  o f  s i l i c a .
T h is  i s  dependent upon th e  th e o ry  a l r e a d y  s t a t e d  t h a t  th e  
p a r t i c l e s  e n te r  th e  lymph s tream  and choke th e  lymph nodu les  
where g ra d u a l  s o lu t io n  s t im u la te s  f i b r o s i s .  The p o s i t i o n  i s  
q u i te  d i f f e r e n t  w ith  the  a sb e s to s  f i b r e  where no chem ica l 
a c t io n  i s  p o s tu la t e d .  I t  i s  u n l i k e l y  t h a t  aluminium d u s t  
would i n t e r f e r e  w ith  th e  m echan ical a c t io n  o f  th e  f ra y e d  ends 
o f  a s b e s to s  f i b r e s  on th e  b ro n c h io le s  and no such  c la im  has 
y e t  been  advanced. On th e  o th e r  hand in  v i t r o  experim en ts  
have shown th a t  aluminium d e p re sse s  th e  s o l u b i l i t y  o f  
a s b e s to s .
In  th e  t re a tm e n t  o f  c a rd ia c  c o m p lic a t io n s  d i s t i n c t i o n  
must be made between th o se  f a i l i n g  r i g h t  h e a r t s  and o th e r  
consequences o f  f i b r o s i s  o f  the  lungs and c o n d i t io n s  n o t  so  
a s s o c ia te d  e t i o l o g i c a l l y .  R est i n  bed and perhaps 
v e n e s e c t io n  a re  the  on ly  m easures l i k e l y  to  do any good in  
th e  f i r s t  type o f  c a s e .  Should , however, f i b r i l l a t i o n  be  
p r e s e n t  o r  some o th e r  c a rd ia c  c o n d i t io n  u n r e la te d  to  th e  
f i b r o s i s ,  th en  d i g i t a l i s  o r  o th e r  a p p ro p r ia te  m easures may 
be ta k e n .
Some a n t e - n a t a l  c l i n i c s  a l re a d y  make i n q u i r i e s  r e g a rd in g  
exposure  o f m others to  benzene. I t  would be u s e f u l  i f  
com plete  i n u d s t r i a l  h i s t o r i e s  were tak en . T h is  i s  th e  more
121.
im p o rtan t  in  th e  a s b e s to s  in d u s t ry  where most o f  th e  w orkers 
a r e  fem a le s , and a ls o  in  view  o f  th e  l a rg e  i n f l u x  in to  
in d u s t r y  g e n e ra l ly  o f  fem ale la b o u r .  Lead, m ercury , r a d io ­
a c t iv e  m a t e r i a l s ,  c h lo r in a te d  hydrocarbons and o th e r s  
b e s id e s  a sb e s to s  may have a b e a r in g  upon th e  p regnancy  and 
c o u rse  o f  la b o u r .  In  th e  ca se  o f  a s b e s t o s i s ,  i t  i s  th e  
w r i t e r ’s o p in io n  t h a t  th e  o b s t r e t r i c i a n  sh o u ld  th in k  r a t h e r  
o f  th e  h e a r t  th an  th e  lungs and acco rd in g  to  th e  c a p a c i ty  o f  
t h a t  organ as judged by  dyspnoea, c y a n o s is ,  b lo o d  p r e s s u r e ,  
shape of th e  c a rd ia c  s i l h o u e t t e  and h i l a r  shadows as w e l l  as 
th e  u s u a l  c l i n i c a l  s ig n s  o f  f a i l u r e ,  d ec id e  w hether to  a llow  
th e  pregnancy to  co n tin u e  and te rm in a te  by  fo rc e p s  o r  
C aesarean  s e c t i o n  o r  c a r r y  ou t in d u c t io n  o f  p rem atu re  lab o u r , 
The c o n d i t io n  o f  th e  c h e s t  w i l l  d ec id e  th e  ty p e  o f  
a n a e s th e t i c ,  b u t  g e n e r a l ly  e th e r  sh o u ld  be avo ided . 
S t e r i l i s a t i o n  i s  p ro b ab ly  a d v is a b le .  There a re  no 
in d ic a t io n s  o f  a sb e s to s  hav ing  a to x ic  e f f e c t  upon th e  l i v e r ,  
The p sy c h o lo g ic a l  a s p e c t  o f  a s b e s to s i s  i s  o f  th e  
g r e a t e s t  im portance . I t  i s  o n ly  i n  th e  pneumoconioses t h a t  
p a t i e n t s  a re  g iven  an o f f i c i a l  c e r t i f i c a t e  to  in fo rm  them o f  
what i s ,  in  most c a s e s ,  a w arn ing  o f  d i s s o l u t i o n  in  th e  n o t  
v e ry  d i s t a n t  f u t u r e .  Every e f f o r t  sh o u ld  be made, 
c o n s i s t e n t  w ith  the  t r u t h ,  to  s o f t e n  th e  blow and one o f  th e  
b e s t  means o f  doing so  i s  t o  r e h a b i l i t a t e  th e  in ju r e d  
workman. I f  p o s s ib l e ,  he sh o u ld  be p u t  to  work among h i s  
f e l lo w s  so as t o  convince  him t h a t  a t  l e a s t  h i s  working, 
u s e f u l  days a re  n o t  o v e r .  He does n o t  th en  depend on ly
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upon com pensation eked o u t by  th e  c h a r i t y  o f  a sy m p a th e tic  
Management, b u t  p re s e rv e s  h i s  s e l f  r e s p e c t  and an elem ent o f  
independence which i s  s t r e n g th e n e d  by such  a llow ances  as 
th o se  to  which he i s  e n t i t l e d  by s t a t u t e .  He c a n n o t ,  o f  
c o u rse ,  be p e rm i t te d  to  work a t  an o ccu p a tio n  which exposes 
him to  a s b e s to s  d u s t .  I t  may be argued  t h a t  th e  p re se n ce  
o f  such p a t i e n t s  in  an a sb e s to s  f a c t o r y  has  a d e p re s s a n t  
e f f e c t  on th e  o th e r  w orkers and t h a t  t h e r e f o r e  they  sh o u ld  
be  s u i t a b l y  com pensated and r e t i r e d .  The argum ent i s  
somewhat re m in is c e n t  o f  the  e c c l e s i a s t i c a l  e r r o r  o f  simony, 
in  th a t  i t  recinnmends, in  e f f e c t ,  t h a t  a m oral o b l ig a t io n  
can be re m i t te d  on payment o f  money. That th e r e  i s  a m oral 
o b l ig a t io n  i s  th e  modem view  and would seem to  be th e  
c o r r e c t  v iew .
The on ly  o th e r  a l t e r n a t i v e  i s  to  p la c e  th e  person  in  
a n o th e r  f a c t o r y  a l t o g e t h e r .  But in d u s t ry  i s  n o t  o rg a n ise d  
on such a n a t i o n a l  s c a le  as to  p e rm it  t h i s  d i s p e r s a l  o f  
a s b e s t o t i c s .  The quotas which seem to  be en v isag ed  by th e  
D isab led  P ersons  ( R e h a b i l i t a t i o n )  Act (52 ) a re  too  sm a ll  t o  
cope w ith  such  a s i t u a t i o n .  Most employers w i l l  have 
l i t t l e  d i f f i c u l t y  a t  p r e s e n t  in  making up t h e i r  quotas by 
d i s a b le d  p e rso n s  th e y  know and have chosen and w i l l  s t r i v e  
to  avoid  ca ses  o f  in c u ra b ly ,  p ro g re s s iv e  and f a t a l  d i s e a s e .  
Moreover, d i s p e r s a l  ta k e s  th e  a s b e to t i c  away from th e  c l i n i c  
s u p e rv is e d  by th e  i n d u s t r i a l  m ed ica l o f f i c e r  a t  the  a s b e s to s  
f a c t o r y  so  d e p r iv in g  him of th e  knowledge and e x p e r ie n c e  o f  
a fo l lo w -u p  system  and consigns th e  p a t i e n t  to  th o se  w ith
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l i t t l e  o r  no s p e c i a l  ex p e r ie n c e  o f  th e  d i s e a s e .  F a c to r i e s  
in  which a l a r g e  p ro p o r t io n  o f  pneum oconio tics  a re  employed 
have a l re a d y  s t a r t e d .  A s b e s to t ic s  do n o t  do w e l l  in  
s a n a to r i a  and run an u n n ecessa ry  r i s k  b o th  t h e r e  and a t  
t u b e r c u lo s i s  c l i n i c s .  I d e a l ly  a s b e s t o t i c s  shou ld  be 
t r e a t e d  a t  a h o s p i t a l  which has an i n d u s t r i a l  m ed ica l  
departm en t t o  c a re  f o r  th e s e  p a t i e n t s .
The cyn ic  has s a i d  t h a t  th e  t r e a tm e n t  o f  Koch’s 
i n f e c t i o n  i s  f i n a n c i a l .  To a l e s s  d e g re e ,  b u t  in  som eth ing  
o f  th e  same manner, t h i s  i s  a l s o  t r u e  o f  i n d u s t r i a l  
pulmonary f i b r o s i s .
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CHAPTER 7  
CONCLUSIONS AMD SUIvIMARY
The p re v e n t iv e  m easures as l a i d  down by th e  R e g u la t io n s  
o f  1931 seem to  have been e f f e c t i v e ,  b u t  o n ly  up t o  a p o i n t .  
Three cases  a re  known to  have o c c u rre d  in  employees who 
commenced work in  th e  in d u s t ry  subseq uen t to  t h a t  d a te .  In  
o th e r  cases p r e s e n t  c o n d i t io n s  have c o n t r ib u te d  to  the  
development o f  th e  d i s e a s e .  As a r e s u l t  o f  l e g i s l a t i o n ,  
b i o l o g i c a l  changes have o cc u rred  in  the  d is e a s e  i t s e l f .
The o r i g in a l  ty pe  o f  acu te  d i s e a s e  which k i l l e d  in  a y e a r  o r  
two a f t e r  an exposure  o f  a few m onths, has g iven  p la c e  t o  a 
d i s e a s e  which is  p r o t r a c t e d  and consequen t on many y e a rs  o f  
exposure . Hence th e  s t ig m a ta  o f  c h r o n ic i t y  have in c r e a s e d  
to g e th e r  w ith  th e  e v i l  gen ius o f  c h ro n ic  i r r i t a t i o n .  I f  
th e  acu te  d i s e a s e  has merged in to  th e  c h ro n ic ,  i s  th e  
ch ro n ic  d i s e a s e  m erging  in to  the  n e o p la s t i c ?  No ansv/er can 
be  given a t  p r e s e n t .
The q u e s t io n  a r i s e s  as to  w h e the r  more l e g i s l a t i o n  i s  
n e c e s s a ry .  Encouraged by i t s  p r e s e n t  s u c c e s s ,  t h e r e  i s  a 
te m p ta t io n  to  add to  the  a l re a d y  e x i s t i n g  corpus o f  law .
T h is  would p ro b a b ly  be as u s e l e s s  as i t  would be unw ise . 
Unpopular l e g i s l a t i o n  cannot be imposed. G.M. T rev e ly an  
( 5I1.) has p o in te d  out t h a t  th e  p r o h i b i t i o n ,  i n s t e a d  o f  
r e g u la t i o n ,  o f  u su ry  in  th e  Middle Ages d id  n o t le a d  to  i t s  
a b o l i t i o n  b u t  to  such  h ig h  r a t e s  o f  i n t e r e s t  as 50/ ,  b ecau se  
i t  was an i l l e g a l  a c t .  The p r o h ib i t io n  o f  a lc o h o l i c
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b ev e rag es  in  America in  ou r  oiTn day l e d  to  m e th y l a lc o h o l  
becoming th e  most im p o r ta n t  po iso n  in  t h a t  c o u n try .  I t  may 
h e re  be p o in te d  ou t t h a t  n e i t h e r  was f a c t o r y  l e g i s l a t i o n  in  
th e  19th  c e n tu ry  p o p u la r ;  indeed  i t  was f a r  from b e in g  th e  
c a s e .  Even among th e  p a r e n t s  o f  th o s e  c h i l d r e n  who were 
employed in  th e  f a c t o r i e s ,  b i t t e r  o p p o s i t io n  was a ro u se d  to  
th e  F a c to ry  Act o f  1835 b ecau se  i t  th rew  some 2+0,000 
c h i ld r e n  o u t  o f  work, th e re b y  r e n d e r in g  t h e i r  p a r e n t s  p o o re r  
and l e s s  a b le  to  pay sc h o o l  f e e s .  The ho rdes  o f  c h i ld r e n  
th u s  l e t  lo o se  upon th e  s t r e e t s  made a sys tem  o f  f r e e  
ed u c a t io n  n e c e s s a ry .  In  a l l  th e s e  c a s e s ,  th e  i n t e n t i o n s  
were good, b u t  on ly  th e  l a s t  remain and a re  g e n e r a l l y  
ac cep ted .
The re a so n  i s  n o t  f a r  to  s e e k .  F a c to ry  l e g i s l a t i o n  
may have been  u n p o p u la r  in  some q u a r t e r s ,  b u t  g e n e r a l ly  i t  
was a c c e p ta b le  to  many i n d u s t r i a l i s t s  whose f a c t o r i e s  were 
a d m in is te re d  on l i n e s  which were o f t e n  in  advance o f  
l e g i s l a t i o n .  M oreover, the  V i c t o r i a n  p u b l ic  c o n sc ie n c e  
was n o t  d i f f i c u l t  to  a ro u se  by such  a b le  men as C h a r le s  
D ickens . I f  l a i s s e z - f a i r e  has  become anathema to  th e  2 0 th  
c e n tu ry  m ind, i t  m ust n o t  be  f o r g o t t e n  t h a t  i n  t h e  hands o f  
i t s  b e s t  p r a c t i t i o n e r s ,  i t  was h u m a n ita r ia n  and p h i l a n t h r o p i c
The h i s t o r y  o f  la b o u r  p a sse s  from th e  f a m i ly  h a n d i c r a f t s  
o f  th e  r u r a l  c o t t a g e  to  th e  u n h y g ien ic  co n g lo m era tio n  o f  
r i p a r i a n  h o v e ls  in  some i s o l a t e d  s p o t  w ith  no a m e n i t ie s  b u t  
w ith  p l e n t i f u l  w a te r-p o w er, to  th e  f a c t o r i e s  where s team  was 
employed as th e  m o tiv e  power. Machines became more
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e x p e n s iv e ,  changed so  q u ick ly  as t o  become r a p id ly  o b s o le te  
and p la c e d  t h e i r  pu rchase  f a r  beyond th e  reach  o f  workmen.
At f i r s t  th e  m erchan ts  employed i s o l a t e d  o u t-w o rk e rs , th e n  
th e  workers g a th e red  in  f a c t o r i e s  to  r e n t  m achines and 
f i n a l l y  t o i l e d  f o r  wages o r  the  " t ru c k "  which was fo rc e d  
upon them in  l i e u  o f  money. They b ro u g h t v /ith  them th e  
e v i l  c o n d i t io n s  o f c h i l d  la b o u r ,  long  hours  and bad 
v e n t i l a t i o n  from the  c o t t a g e ;  i n t e n s i f i e d  them by 
u r b a n i s a t io n  and l o s t  s e l f  r e s p e c t  by becoming t i e d  to  th e  
f a c t o r y  and to  the  town. "D ocile  lab o u r"  in  a d i s t r i c t  
was an a t t r a c t i o n  to  th e  p ro s p e c t iv e  f a c t o r y  owner. Many 
s t r o v e  and some succeeded , alone o r  in  g roup s , to  own th e  
m achines. Money became th e  golden key to  u n lo ck  f a c to r y  
g a te s .  Hence b eh in d  th e  h u m an ita r ian  and p h i l a n th r o p ic  
i n d u s t r i a l i s t s  was a m onstrous horde  o f  f i e r c e l y  c o m p e ti t iv e  
and r u t h l e s s  em ployers. I t  was f o r  th e s e  t h a t  th e  l e g a l  
minima were l a r g e l y  n e c e s s a ry .
Meanwhile, s c i e n t i f i c  advances have e f f e c t e d  a n o th e r  
r e v o lu t io n .  Modern in d u s t r y  has become so  t e c h n ic a l  t h a t  
on ly  s u p e rv is io n  by  a new c l a s s  o f  p e r s o n s ,  s c i e n t i f i c a l l y  
t r a i n e d  and o f te n  w ith  no f i n a n c i a l  i n t e r e s t  i n  th e  
b u s in e s s ,  w i l l  p e rm it  i t  to  s u rv iv e .  The s h a re h o ld e r s  have 
g e n e r a l ly  r e t i r e d ,  so  f a r  as management i s  concerned , and 
made way f o r  th e  p r o f e s s io n a l  s c i e n t i s t  and a d m in i s t r a to r ,  a 
v e ry  d i f f e r e n t  p e rso n  indeed  from th e  V ic to r i a n  
i n d u s t r i a l i s t .  T h is  has been term ed by Burnham ( 53) th e  
"m an a g e r ia l  r e v o lu t io n " .
127.
To th e  s c i e n t i f i c  s tu d y  o f  m achines and m a t e r i a l s  has 
been added th e  s c i e n t i f i c  s tu dy  o f  p e r so n n e l .  Men work up 
to  a maximum o f  e f f i c i e n c y  w ith  a 60 hour week, a f t e r  which 
t h e i r  lab o u r i s  uneconomic and so on. By S .R . 4  0 . 192+0, 
N o ,1325, Emergency Powers (D efence) F a c to r i e s  (M ed ica l & 
W elfare  S e rv ic e s )  O rder ( 15) ,  the M in i s te r  o f  Labour & 
N a t io n a l  S e rv ic e  made th e  fo l lo w in g  com pulso ry :-
"The o c c u p ie r  o f  any f a c to r y  in  which i s  c a r r i e d  on th e  
m anufacture  o r  r e p a i r  o f  any m u n itio n s  o f  war o r  o f  any 
m a t e r i a l s ,  p a r t s  o r  t o o l s  r e q u i r e d  f o r  such  m anufac tu re  o r  ' 
r e p a i r ,  o r  any work on b e h a l f  o f th e  Grown s h a l l ,  i f  so 
d i r e c te d  on b e h a l f  o f  th e  M in is te r  by th e  C h ie f  I n s p e c to r  o f  
F a c to r ie s  o r  by any o th e r  In s p e c to r  o f  F a c to r ie s  a u th o r i s e d  
by the  M in is te r  to  g ive  d i r e c t i o n s  u nd er t h i s  o rd e r ,  make 
arrangem ents to  th e  s a t i s f a c t i o n  o f  th e  I n s p e c to r  by way o f  
th e  whole o r  p a r t - t im e  employment o f  such numbers o f  m ed ica l 
p r a c t i t i o n e r s ,  n u rs e s  and s u p e rv is o ry  o f f i c e r s  as the  
In s p e c to r  may s p e c i f y ,  f o r  one o r  more o f  th e  fo l lo w in g  
s e r v i c e s ,  nam ely: -
( a )  m ed ica l s u p e rv is io n  o f  p e rso n s  employed in  th e  
f a c to r y  in  th e  a f o r e s a id  m an u fa c tu re ,  r e p a i r  o r  
work,
(b )  n u r s in g  and f i r s t - d i d  s e r v i c e s  f o r  such  p e r so n s ,
( c )  s u p e rv is io n  o f  th e  w e lfa re  o f  such  p e r s o n s ."
I t  would seem b u t  a s h o r t  s te p  to  c r e a t i n g  codes o f  
e t h i c a l  conduct among a l l  th o se  s c i e n t i f i c a l l y  t r a i n e d  
p e rso n s  who a re  engaged in  management. C hem ists , 
p h y s i c i s t s  and e n g in e e rs  sh ou ld  be ta u g h t  th e  e lem en ts  o f
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i n d u s t r i a l  h y g ien e . M edical men sh o u ld  be ta u g h t  th e  
e lem en ts  o f  machine and b u i ld in g  d e s ig n .  I t  sho u ld  be 
a g a in s t  th e  p r o f e s s io n a l  e t i q u e t t e  o f  an e n g in e e r  to  d e s ig n  
a p l a n t  w ith o u t  c o n s id e r a t io n  o f  th e  p h y s io lo g ic a l  
re q u irem en ts  o f  th e  men who w i l l  work i t ,  f o r  the  l e a s t  
which w i l l  happen w i l l  be a lo s s  o f  e f f i c i e n c y .  C e r ta in  
l e g a l  minima w i l l  s t i l l  be  r e q u i r e d ,  b u t  th ey  sh o u ld  rem ain  
minima.
What has been s a i d  o f  in d u s t ry  in  g e n e ra l  can , in  some 
m easure , be a p p l ie d  t o  the  m anufacture  o f  a sb e s to s  m a t e r i a l s .  
The t e c h n ic ia n s  who "manage" the  in d u s t r y  have , as t h e i r  
o b j e c t ,  th e  maximum p ro d u c tiv e  c a p a c i ty  o f  a f a c t o r y  to  
su p p ly  a demand, w i th  th e  p r o f i t  m otive  as a seco ndary  
c o n s id e r a t io n .  In  o rd e r  to  ach ieve  t h a t  end, e f f i c i e n t  
m achines must be  m atched by h e a l th y ,  c o n te n te d  w o rke rs .
Any means which c o n t r ib u t e s  t o  th e s e  th in g s  i s  h e ld  t o  be 
d e s i r a b l e ,  w hether o r  n o t  th e re  a re  l e g a l  s a n c t io n s .  L eg a l 
minima have a l r e a d y  been e s t a b l i s h e d ;  f u r t h e r  l e g i s l a t i o n  
sh o u ld  on ly  be in  th e  n a tu re  o f  a g u id e . The e v o lu t io n  o f 
i n d u s t r i a l  o r g a n is a t io n  i t s e l f  w ith  p ro p e r  gu idance w i l l  
s o lv e  more problems than  Acts o f  P a r l ia m e n t .
I d e a l l y ,  ev e ry  ca se  o f  i n d u s t r i a l  d i s e a s e  i s  
p re v e n ta b le  and a s b e s to s i s  i s  no e x c e p t io n .  But i t  i s  a l s o  
t r u e  t h a t  ev e ry  war i n ju r y  i s  p re v e n ta b le .  P r a c t i c a l  
d i f f i c u l t i e s  in  f in d in g  a s u b s t i t u t e  f o r  a s b e s to s  which i s  
a t  the  same time h a rm less  to  human b e in g s  and a l s o  f u l f i l l s  
th e  same u s e f u l  pu rposes  to  the  same d eg ree  o f  e f f i c i e n c y
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have so  f a r  proved  in su rm o u n tab le . The e f f e c t  o f  
l e g i s l a t i o n  has b ee n , however, t o  c o n c e n t r a te  th e  h a n d l in g  
o f  the  crude m a t e r i a l  i n t o  two la rg e  o r g a n is a t io n s  where 
mass p ro d u c t io n  methods have more chance o f  su c c e s s  in  d u s t  
e l im in a t io n  th an  was th e  case  in  s m a l le r  f a c t o r i e s .  T his  
r e s u l t  i s  a l s o  im p o rtan t in  t h a t  b e t t e r  c o n t r o l  by  th e  
I n s p e c to r a te  i s  p o s s ib l e .
I t  fo l lo w s ,  t h e r e f o r e ,  t h a t  s c i e n t i f i c  d u s t  s u p p re s s io n  
and e x t r a c t i o n  a re  th e  o n ly  methods which have a re a so n a b le  
hope o f  s u c c e s s .  C o n s t ru c t io n  o f  s u i t a b l e  v e n t i l a t i o n  
p l a n t  i s  o f  prim e im portance and th e  f u l l - t i m e  s e r v i c e s  o f  
an e n g in e e r  engaged on t h i s  work a re  w e l l  w orth  w h ile .  
M aintenance o f  v e n t i l a t i o n  p la n t  i n  an e f f i c i e n t  s t a t e  i s  
a lm ost as im p o r ta n t .  I t  i s  in  t h i s  sp h e re  t h a t  th e  co­
o p e ra t io n  o f  w orkers  a c t u a l l y  employed on th e  p r o te c te d  
m achines i s  o f  most v a lu e  in  r e p o r t in g  w ear. Good house­
keep in g  shows as good r e s u l t s  in  th e  a sb e s to s  in d u s t r y  as in  
any o th e r .  Every i n d u s t r i a l  h y g ie n i s t  i s  f a m i l i a r  w ith  th e  
p ro c e s s  which b e g in s  humbly as an ex p e r im e n ta l  v e n tu re  w ith  
l i t t l e  o r  no s a f e t y  p re c a u t io n s  and u n o b t r u s iv e ly  grows i n t o  
an im p o r ta n t  u n i t  in  th e  p ro d u c t iv e  e f f o r t  o f  th e  f a c t o r y ,  
b u t  r e t a i n i n g  i t s  o r i g i n a l  p r im i t i v e  h e a l t h  s a fe g u a rd s .
H and-fed  hoppers  on ca rd s  and c ru sh e rs  and o ld  
fa sh io n e d  cupboards f o r  th e  c o l l e c t i o n  o f  opened a sb e s to s  
sh o u ld  be e l im in a te d .  The s p in d le s  which c o n t in u e  to  
re v o lv e  a f t e r  th e  yarn  has b ro k en , w h i r l in g  f ra y e d  ends a t  
h ig h  speeds in  th e  a tm osphere , sho u ld  have au tom atic
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b re a k in g  d e v ic e s .  C lo s e r  s tu d y  sh o u ld  be  made o f  d u c t in g :  
a b e l l - s h a p e d  ex h au s t  p o in t  i s  u s e l e s s  b ec au se  i t  r a p i d l y  
beQomes choked where i t  i s  n a r ro w e s t  a t  i t s  ju n c t io n  w i th  
th e  d u c t .  To app ly  d ra u g h t  t o  each end o f  a d u c t  ru n n in g  
th e  whole le n g th  o f  a sp in n in g  fram e, a d u c t  p e r f o r a t e d  by 
a m u l t i tu d e  o f  ex h au s t p o i n t s ,  s im p ly  means t h a t  no d ra u g h t 
a t  a l l  i s  e x e r te d  over th e  m idd le  s p in d le s  o f  th e  fram e.
The p r i n c i p l e  o f  down-draught v e n t i l a t i o n  sh o u ld  s c a r c e l y  
e v e r  be v a r ie d ;  t h e r e  a re  few p ro c e s se s  in  which i t  i s  
n e c e s s a ry  to  e x t r a c t  d u s t  p a s t  th e  o p e r a t iv e ’ s f a c e .  A l l  
ex h au s t  v e n t i l a t i o n  shou ld  be p lan n ed  w ith  th e  id e a  in  mind 
t h a t  masks w i l l  n o t  be worn by 1 /  o f  th e  w orke rs , no m a t te r  
how c o m fo r ta b le ,  e f f i c i e n t  and p l e n t i f u l  they  a r e .
For th e  f u t u r e ,  th e  d u t i e s  o f  h y g i e n i s t s  w i l l  in c lu d e  
an i n s i s t e n c e  n o t  o n ly  upon an i r r e d u c i b l e  c o n c e n t r a t io n  o f  
th e  d u s t  c lo ud  b u t  a l s o  in  e a r l i e r  d ia g n o s i s .  As B urton  
Wood ( 33) rem arked in  1934» "We now d iagnose  i n c i p i e n t  
p h t h i s i s  w ith  co n f id e n c e  a t  a s t a g e  when th e  p a t i e n t  i s  
h e a l th y  in  ap p ea ran ce , w e l l  n o u r is h e d ,  and l i t t l e  t r o u b le d  
by  symptoms. In  th e  d ia g n o s is  o f  a s b e s to s i s  we have s t i l l  
t o  depend upon th e  symptoms and s ig n s  o f  more o r  l e s s  g ro ss  
d i s e a s e " .  Some y e a rs  o f  e x p e r ie n c e  o f  th e  d i s e a s e  has 
added to  knowledge o f  i t  and some f a m i l i a r i t y  w i th  i t s  
v a g a r ie s  have l e d  to  e a r l i e r  r e c o g n i t io n  th a n  h e r e t o f o r e ,  
b u t  B urton  Wood’s i d e a l  o f  e a r l y  d ia g n o s i s ,  com parable t o  
th e  e a r l y  d ia g n o s is  o f  t u b e r c u l o s i s ,  has n o t  been  reach ed  
y e t .  M oreover, as th e  e n g in e e r  develops th e  te c h n iq u e  o f
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v e n t i l a t i o n ,  th e  d i s e a s e ,  which has a l r e a d y  e x h ib i t e d  
f l e x i b i l i t y  and e lu s iv e n e s s ,  w i l l  ten d  to  become more 
in s id io u s  and demand h ig h e r  d ia g n o s t ic  s k i l l  th a n  ev e r .
The s o c i a l  consequences of s e t t i n g  a time l i m i t  f o r  
exposure  to  an a sb e s to s  h a z a rd  a re  c o n s id e r a b le ,  b u t  n o t  
in s u p e ra b le .  I t  i s  p ro b a b ly  t r u e  t o  say  t h a t  no one 
shou ld  be  p e rm i t te d  to  work more than  f i v e  y e a rs  in  such  
c irc u m s ta n c e s .  The c h i e f  d i f f i c u l t i e s  a r e  th e  la b o u r  
s h o r ta g e ,  th e  a d d i t i o n a l  c o s t  o f t r a i n i n g  which would have 
t o  be added to  the  p r i c e  o f the  f i n i s h e d  a r t i c l e ,  the  
p s y c h o lo g ic a l  e f f e c t s  o f  a b l i n d  a l l e y  o cc u p a tio n  and the  
tim e taken  to  e f f e c t  the  s o c i a l  changes n e c e s s i t a t e d  by 
th e  p r o v i s io n .  Labour s h o r ta g e  w i l l  l a r g e l y  be rem edied 
by  d e m o b i l is a t io n  from the  armed f o r c e s ,  b u t  w i l l  r e q u i r e  
th e  a s s i s t a n c e  o f  v o c a t io n a l  gu idance . C ost o f  t r a i n i n g  
sh o u ld  be a d i r e c t  charge  upon the  community in s t e a d  o f  th e  
i n d i r e c t  way o f  c h a rg in g  d isab lem en t to  p ro d u c tio n  and 
then ce  to  th e  consumer. I t  i s  b e t t e r ,  m oreover, to  spend 
the  money on h e a l th y  men and women r a t h e r  th an  to  p ro v id e  
them w ith  e le g a n t  f u n e r a l s .  Men a re  p ro b a b ly  more 
r e s i s t a n t  to  th e  d i s e a s e  than  women and where p o s s ib le  
sh o u ld  be employed in s t e a d  o f women. The a s s o c i a t i o n  w ith  
pregnancy  has  n o t  proved a happy one and, in  s l i g h t  m easure , 
m ight be a c o n t r ib u t in g  f a c t o r  in  l i m i t i n g  th e  p o p u la t io n .
As Dean Inge has p o in te d  o u t ,  i t  i s  u s e l e s s  t o  d e s t ro y  th e  
male p o p u la t io n  and le a v e  the young women i f  th e  o b je c t  i s  
t o  e x te rm in a te  a r a c e ;  b u t  no war le a d e r  has y e t  proved
h im s e l f  so  r u t h l e s s  as to  adopt t h i s  m easu re . N e i th e r  i s  
i n d u s t r y  a g re e a b le  to  a d o p tin g  th e  m easure .
The a l t e r n a t i o n  o f  jo bs  in  th e  same f a c t o r y  has many 
a d v a n ta g e s ,  b u t  i s  n o t  a s o l u t i o n  and th e r e  i s  a l s o  th e  
s o b e r in g  r e f l e c t i o n  t h a t  r e - e n t r y  i n t o  a d u s ty  o c c u p a tio n  
a f t e r  an i n t e r v a l  o f  r e s t  seems to  l i g h t  up a q u ie s c e n t  
l e s i o n .  Once a man has  l e f t  an a s b e s to s  h a z a rd ,  he sh o u ld  
do so  f o r  good. The r e a l  answer t o  th e  problem  i s  th e  
o r g a n i s a t io n  o f  in d u s t r y  on th e  b a s i s  o f  r e l a t e d  c r a f t s .  
There a re  many m otions in  th e  wool, s i l k ,  c o t to n  and 
a s b e s to s  i n d u s t r i e s  w hich a re  s i m i l a r  and t r a n s f e r  from  one 
to  the  o th e r  would add v a r i e t y  to  l i f e  w ith  o p p o r tu n i t i e s  
f o r  enhancing  s k i l l  and e x p e r ie n c e ,  so a v o id in g  the  
o b je c t io n s  o f  a s h o r t  te rm , b l i n d  a l l e y  o c c u p a t io n .  Some
slo w in g  up in  p ro d u c t io n  and added c o s t s  by  way o f  t r a i n i n g  
would, o f  c o u r s e ,  be i n e v i t a b l e .  Under a v o lu n ta r y  sys tem  
th e  o n ly  Inducem ent to  work in  th e  a s b e s to s  in d u s t r y  sh o u ld  
be  s h o r t e r  h o u rs  ; th e  b r i b e r y  o f  h ig h  wages known as 
"d an g e r  money" o r  " d i r t y  money" i s  a d e v ic e  which sh o u ld  be 
s e v e r e ly  r e s t r i c t e d  to  tem porary  o p e ra t io n s  where no o th e r  
a l t e r n a t i v e  i s  a v a i l a b l e .
The a g g re g a t io n  o f  s i m i l a r  o r  r e l a t e d  i n d u s t r i e s  m ight 
t h e r e f o r e  be  n e c e s s a ry  and would r e q u i r e  to  be  c o r r e l a t e d  
w ith  the  g e n e ra l  p la n s  f o r  d i s p e r s a l  o f  f a c t o r i e s  and 
d i v e r s i t y  o f  employment w hich , i t  i s  th o u g h t ,  w i l l  le a d  t o  
l e s s  un w ie ldy  groups and a more s t a b l e  mode o f  l i f e .  I t  
m ust be conceded t h a t  such  p la n s  w i l l  tak e  many y e a rs  t o
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d ev e lo p , b u t  u n le s s  such problems as a s b e s to s i s  a re  r e l a t e d  
t o  th e  l a r g e r  whole, com plete s o lu t io n  o f  many d i f f i c u l t i e s  
w i l l  remain u n a t t a i n a b l e .  I n d u s t r i a l  m ed ica l r e s e a rc h  
l a b o r a t o r i e s  can do a v e ry  g re a t  d e a l  in  d i s c o v e r in g  to x ic  
p r o p e r t i e s  o f  s u b s ta n c e s  b e fo re  m anufacture  on a l a rg e  s c a le  
i s  a t tem p ted . They can a ls o  in d i c a t e  how such to x ic  
p r o p e r t i e s  can be avo ided . They sho u ld  be encouraged  and 
deve loped . But a n e g a t io n  o r p r o h i b i t i o n ,  in  peace o r  war, 
may w e l l  prove f a t a l  t o  a n a t io n  in  c o m p e ti t io n  w ith  o th e rs  
and a l t e r n a t e  p la n s  which involve th e  s t r u c t u r e  o f s o c i e t y  
a re  n e c e s sa ry  to  g ive  i t  t h a t  r e s i l i e n c e  as w i l l  s ta n d  th e  
shook o f  c o m p e t i t io n .  I t  i s  th e  a p p l i c a t io n  o f  the  
p r i n c i p l e  e n u n c ia te d  by Ramazzini n e a r l y  250 y e a rs  ago and 
which seemed a p p r o p r ia te  b o th  t o  b eg in  and to  end t h i s  p ap e r .
1%.
SUmîARY
1. C osts o f  a s b e s to s is  to  th e  in d u s try  have s t e a d i l y  r i s e n  
s in c e  th e  in tro d u c t io n  o f l e g i s l a t i o n .
2 . E vents le a d in g  up to  a com pensation scheme f o r  a s b e s to s is
in  1931 a re  c o n s id e re d . The O rders w hich became law in
th a t  y e a r  w ere : -
The S i l i c o s i s  & A sb e s to s is  (M ed ical A rrangem ents) 
Scheme.
The A sbestos In d u s try  (A s b e s to s is )  Scheme and 
The A sbestos In d u s try  R e g u la tio n s .
These a re  b r i e f l y  c o n s id e re d , to g e th e r  w ith  t h e i r  
i n t e r p r e ta t i o n  in  th e  l i g h t  o f e x p e r ie n c e . The
p o p u la tio n  a t  r i s k  i s  d e f in e d  as th e  same number as th e
number o f  annual m ed ica l exam in atio n s  o f F i r s t  S chedule 
w orkers c a r r i e d  out by th e  B oard.
3* The p o p u la tio n  in  th e  in d u s try  i s  shown to  be
c o m p ara tiv e ly  s t a t i c .  Curves in d ic a te  a d ram a tic  f a l l
in  m o rb id ity  r a t e s .  There i s  s t a t i s t i c a l  ev idence  
th a t  th e  d is e a s e  i s  becoming more c h ro n ic  in  c h a r a c te r .  
T u b e rc u lo s is  a t ta c k s  I / 3  o f th e  ca se s  b u t  on ly  s h o r te n s  
th e  a c tu a l  d u ra tio n  o f th e  d is e a s e  ( a s b e s to s i s )  by  0.1 
y e a rs  on the  av e rag e .
2+. A f u l l  and a c c u ra te  h i s to r y  i s  e s s e n t i a l  to  th e
d ia g n o s is  o f any i n d u s t r i a l  d is e a s e .  In  th e  ca se  o f  
a s b e s to s i s ,  a la b o ra to ry  t e s t  d e s ig n ed  to  f in d  
a s b e s to s is  b o d ie s  in  the  sputum , i s  a v a lu a b le  a id  to  
e s t a b l i s h in g  th e  f a c t  o f  ex p o su re .
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5 . The p a th o lo g ic a l  f e a tu r e s  of a s b e s to s i s  a r e  d is c u s s e d . 
C o n flu e n t ty p es  a re  becom ing r a r e r .  R ig h t h e a r t  
d i l a t a t i o n  i s  canmon.
6 . A c l a s s i f i c a t i o n  o f  th e  a s b e s tifo r ra  m in e ra ls  i s  g iv e n , 
to g e th e r  w ith  seme ch em ica l and p h y s ic a l  d a ta  
i l l u s t r a t i n g  p r o p e r t i e s  which a re  common to  a l l  g roups 
and o th e r s  by w hich th e y  d i f f e r .  The d u s t s ,  g e n e r a l ly ,  
a r e  c o n s id e re d . The a c tio n s  o f s i l i c i o u s  d u s ts  on th e  
lungs a r e  compared and c o n t r a s te d .  The p h y s io lo g ic a l  
r e s u l t s  o f  f i b r o s i s  a re  exam ined.
7 . E x p e rien ce  shows th a t  a s b e s to s is  i s  a c l i n i c a l  r a th e r  
th a n  a r a d ü o g i c a l  d i s e a s e .  B ro ad ly  sp e a k in g , th e r e  
a r e  a c u te  and c h ro n ic  ty p e s , th e  l a t t e r  in c r e a s in g  in  
fre q u e n c y  as th e  d u s t c lo u d  has become l e s s  c o n c e n tra te d *  
T here a re  n o n - s p e c if ic  and s p e c i f i c  r e a c t io n s  to  th e  
d u s t .  I t  i s  a  m ono-sym ptom atic d i s e a s e .  Em phasis i s  
l a i d  upon th e  c a rd io v a s c u la r  e f f e c t s ,  w h ich , once begun , 
rem a in , a s  c o n t r a s te d  w ith  pulm onary s ig n s  which a re  
o f te n  n o t  a p p a re n t a t  a l l  t im e s . These s ig n s  a re  a 
r a i s e d  d i a s t o l i c  b lo o d  p r e s s u r e ,  an a c c e n tu a te d  seco n d  
pulm onic sound and c lu b b in g  o f th e  f i n g e r s .
8 . The r a d io lo g ic a l  f e a tu r e s  a r e  d e s c r ib e d . The g ro ss  
changes see n  15 y e a rs  ago a re  now r a r e l y  e n c o u n te red .
9 . Bronchopneum onia i s  th e  commonest c o m p lic a tio n  o f 
a s b e s to s i s .  T u b e rc u lo s is  i s  o f th e  a c u te ,  caseous ty p e , 
g e n e r a l ly  behaves l i k e  bronchopneum onia as a te rm in a l  
i n f e c t i o n  and th e  c a se s  f a l l  in to  M eik leJo h n ’ s N a tu ra l  
Group.
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10* Emphysema i s  commonly found and may cause spon taneous 
pneum othorax i f  a s u p e r f i c i a l  b u l l a  r u p tu r e s .  I t  
c o n tr ib u te s  to  th e  e f f e c t s  o f  back  p re s s u re .
11. B ro n c h ie c ta s is  i s  a r a r e  c o m p lic a tio n , a f in d in g  a t  
v a r ia n c e  w ith  m ost w r i t e r s .
12. Two ty p e s  o f  c a rd io v a s c u la r  c o m p lic a tio n s  a re  
d e s c r ib e d :
( a )  th o se  due d i r e c t l y  to  th e  d is e a s e  and d e s c r ib e d  
as c l i n i c a l l y  p a r t  o f  th e  d is e a s e
and
(b )  th o se  such  as rheum atic  e n d o c a rd i t is  and 
atherom a which a re  c on c u r re n t  w ith  i t .
13* P regnancy  p ro b a b ly  has a d e le te r io u s  e f f e c t  on th e  
a s h e s to t i c  b ecau se  o f i t s  c a l l s  upon th e  c a rd ia c  
r e s e rv e  r a th e r  th a n  by any e f f e c t  i t  may have on th e  
pulm onary f i b r o s i s .
12+. C ancer o f  th e  lungs cc m p lica ted  15 o f th e  98 f a t a l  
c a se s  and 5 o th e r  ca ses  e x h ib i te d  ca n ce r o f o th e r  
o rg a n s . The range  i s  too  sm a ll to  draw f i n a l  
c o n c lu s io n s . I t  i s  su g g e s te d  th a t  th e  m e ta l l i c  b a se s  
o f  th e  a s h e s t ifo rm  m in e ra ls , e s p e c ia l ly  i r o n ,  may 
accoun t f o r  th e  h ig h e r  in c id e n c e  in  a s b e s to s is  as 
compared w ith  s i l i c o s i s .  The i r r i t a n t  e f f e c t  o f 
a s b e s to s  may be a c o n tr ib u to ry  f a c t o r .
15 . O ther c o m p lic a tio n s  a re  d e s c r ib e d , e .g .  B r ig h t ’ s 
D is e a se , p a n c r e a t i t i s  and l i t h i a s i s ,  b u t th ey  a re  
c o n s id e re d  f o r t u i t o u s .
16 . In  management o f  th e  d i s e a s e ,  th e  p re v e n tio n  o f 
in f e c t io n s  i s  m ost im p o rta n t. S ix  c a se s  o f
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a s b e s to s is  which developed  pneumonia a re  known to  have 
re c o v e re d  from th e  pneumonia. One c a se  was t r e a te d  
w ith  s u lp h a p y r id in e  and one w ith  s u lp h a th ia z o le .  
A r t i f i c i a l  pneum othorax i s  p ro b a b ly  c o n t r a - in d ic a te d  
when th e  ca se  i s  co m p lica ted  by  tu b e r c u lo s i s .  D u s tin g  
w orkers w ith  alum inium  d u st i s  t h e o r e t i c a l l y  u n te n a b le . 
C a rd io v a sc u la r  co m p lic a tio n s  a re  t r e a t e d  ac co rd in g  to  
e t io lo g y .  The o b s t r e t r i c i a n  sh o u ld  conduct a ca se  o f  
la b o u r  w ith  a v iew  r a th e r  to  th e  h e a r t  th a n  th e  lu n g s . 
E th e r  sh o u ld  be avo ided  as an a n a e s th e t ic .  The 
im portance o f th e  p sy c h o lo g ic a l approach  i s  c o n s id e re d . 
P re v e n tio n  and r e h a b i l i t a t i o n  a re  in t im a te ly  bound up 
w ith  n a t io n a l  p o l i c i e s  o f  d i s t r i b u t i o n  o f in d u s try .
17. L e g is la t io n  has been  g e n e ra l ly  e f f e c t i v e  in  c o n t r o l l in g  
a s b e s to s i s ,  b u t  n o t  e n t i r e l y .  I t  has red u ced  th e  
in c id e n c e  o f  a s b e s to s is  and a l t e r e d  i t s  c h a r a c te r s .
But f u r t h e r  l e g i s l a t i o n  i s  p ro b a b ly  unw ise and 
u n n e c e ssa ry . The im m ediate n e c e s s i t i e s  a re  th e  
developm ent, by te a c h in g , o f e t h i c a l  codes to  th e  new 
c la s s  o f  te c h n ic ia n s  to g e th e r  w ith  im proved e n g in e e r in g . 
A sbesto s has such  im p o rtan t s o c i a l  v a lu e s  as to  p ro v id e  
a g a in s t  i t s  r e le g a t io n  and to  n e c e s s i t a t e  e f f o r t s  to  
so lv e  i t s  problem s u n t i l  such tim e as a harm less  
s u b s t i t u t e  has been  found .
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PLATE 2
THE A3BE3 TQTia LUNG
R e p r o d u c t i o n  o f  w a t e r c o l o u r  k i n d l y  p r e s e n t e d  
b y  D r .  R o odhouse  G lo y n e .  The b l u e  p o l y g o n a l  
a r e a s ,  r o u g h l y  l o b u l a r  i n  d i s t r i b u t i o n ,  a r e  
c l e a r l y  s e e n  on a r e d  b a c k g r o u n d  o f  b r o n c h o ­
p n e u m o n ia .  T h e se  a r e a s  o f  f i b r o s i s  a r e  
a lw a y s  o f  t h e  sam e c o l o u r  i r r e s p e c t i v e  o f  t h e  
t y p e  o f  a s b e s t o s  c a u s i n g  t h e  c o n d i t i o n .
B a s a l  c o n f l u e n c e  o f  t h e  a r e a s  i s  w e l l  
i l l u s t r a t e d .
I
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PLATE 5 
THE A.3BEST0TIG LÜITO
Og s e  R.VL S e e  p .8 7 *  F em ale*  Age 41* S p i n n e r .  
E : ip c s u re :  25/ 7/ I 8 t o  1 5/ 8 / 2 1  an d  8 /8 /2 1  t o  10/ 7 /2 4
L e f t  em p loym en t t o  m a r r y .  One h e a l t h y  c h i l d  
b o r n  1 927 . A s i s t e r  o f  p a t i e n t  d i e d  o f  a s b e s t o s i s
1,
1 935* Cough f o r  s e v e r a l  y e a r s ,  b u t  v ;o rse  and  
b e g a n  t o  l o s e  w e ig h t  a f t e r  an  a t t a c k  o f  Mumps i n  
1939 . D y sp n o e a  p a r t i c u l a r l y  s e v e r e  1940  o n w a rd s .  
Ho p u lm o n a ry  T .B .  f o u n d  a t  P .M . H e a le d  T .B .  
m e s e n t e r i c  g l a n d s  f o u n d .
%
PLATE 4
Oi^BEOUS TUBERCUL03I8 M TD  ASBESTOSIS
C a se  L .T .N . L a i e .  Age 36* L a g g e r .  F a t h e r  a n d  
two b r o t h e r s  d i e d  o f  T .B .
E x p o s u r e :  on an d  o f f  1924 t o  1 9 4 0 , w o rk in g  w i t h
1 0 /  t o  15/  a s b e s t o s  m i x t u r e  w i t h  m a g n e s ia  and  
o t h e r  s u b s t a n c e s  i n  t h e  w e t  a n d  d ry  s t a t e s .
F i r s t  b r o k e  dovm w i t h  T .B . i n  1935* S a i d  t o  b e  
a lw a y s  c o m p l a i n i n g  o f  h i s  s to m a c h  an d  h e  was v e r y  
t h i n .  D ie d  2 0 / 4 / 4 2 .  S p e c im e n  show s c a v i t y  i n  
l e f t  u p p e r  l o b e  Y /ith  r o o f  t o r n  away i n  r e m o v in g  
t h e  l u n g  f r a i l  t h e  b o d y .  T h e r e  i s  a b l a c k  d e n s e  
c a n p o s i t e  m a ss  b e lo w  t h e  c a v i t y  an d  p l e u r a l  
d r i f t  o f  p ig m e n t .  B r o n c h o g e n ic  s p r e a d  o f  c a s e o u s  
T .B ,  i n  lo w e r  l o b e s .  B a c k g ro u n d  o f  c o n g e s t i o n .  
H i s t o l o g i c a l l y ,  t y p i c a l  r e t i c u l a r  f i b r o s i s ,  
A s b e s t o s i s  b o d i e s  p r e s e n t .  S to m ach  was fo u n d  t o  
b e  h e a l t h y .
Km t
■V
m y .
PLATE 5
CHRQHIC FIBROID HiTHISIS^
C ase  G .H .S . H a l e .  Age 4 2 .  M a t t r e s s  D e p a r tm e n t  
an d  B o i l e r  C o v e r in g .  F o r  h i s t o r y  an d  d e s c r i p t i o n  
s e e  C ase  5 ,  p . 7 4 ,  o f  t e x t .
X-Ray P la te  H o .20 , p . 172.

1 ^ .
PLATE 6
KTDOTHELIOMA OF PLEURA AITD /ü3BF3T03I3
C a se  O.V.W. H a i e .  Age 4 2 .  G r e a s e r  an d  B e ltm a n  
1921 t o  1942. F o r  h i s t o r y  an d  d e s c r i p t i o n  s e e  
C ase  14 , p .  1 0 2 , o f  t e x t .  A " f a l s e  empyema", 
due  t o  l i q u e f a c t i o n  i n  t h e  d e p t h s  o f  t h e  g ro w th  
a t  t h e  b a s e  o f  t h e  l u n g ,  c a n  b e  s e e n  i n  t h e  
s p e c im e n .  X-Ray P l a t e  1 9 ,  p . 170 .

153.
PLATS 7
Sn,U;\.M0U3 CARGPIOI.IA OP 
BROI-ICHUS M m  i\S B B S T 0 3 ia
C a se  L . S . S . F e m a le .  Age 3 5 .  S p i n n i n g  and  
S e c t i o n a l  D e p a r tm e n t s .  F o r  h i s t o r y  and  
d e s c r i p t i o n  s e e  C a se  1 3 ,  p . 1 0 1 ,  o f  t e s t .
. - Y" 
\
155.
PLATE 8
( a ) P ho tom icrog raph  show ing f ib r e s  
th e  b i f u r c a t io n  o f  a b ro n c h io le .
PLATE 9
( b ) P ho to m icro g rap h . S e c tio n  o f  
a s b e s to t i c  lu n g  to  i l l u s t r a t e  f i b r o s i s  and i t s  
e f f e c t s  in  c ru sh in g  th e  a l v e o l i .
g
157 .
PLATE 10
( a ) P h o to m ic r o g r a p h .  A s b e s to s  f i b r e s  i n  
sp u tu m  s e e n  b y  d a r k  g ro u n d  i l l u m i n a t i o n .
PLATE 11
( b ) P h o to m ic r o g r a p h .  A s b e s t o s i s  g i a n t  c e l l .
ç \aht 
à ^LL‘
/
PLATE 12
( a ) P h o to m ic r o g r a p h .  An ex am p le  o f  
w h o r l i n g  f ro m  a c a s e  o f  a s b e s t o s i s .
PI, ATE i 3
( b ) Sam e, u s i n g  a  g r e e n  s c r e e n .
itû
m
\
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•PLATE 14
( a ) P h o to m ic ro g ra p h  t i n t e d  f a i n t l y  y e llo w . 
A s b e s to s is  b o d ie s  in  spu tum .
PLATE 15
( b ) P h o ta ï i ic ro g ra p h . C lum ping o f  a s b e s t o s i s  
b o d ie s ,  s i g n i f y i n g  b reakdow n o f  lu n g  
t i s s u e .
o
/ ;
J r  ■
n
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œ i - 4 . ' .
m t
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PL/iTE 16
THE FOmATION OF THE ASBESTOSIS BODY
n e g a t i v e  k i n d l y  l o a n e d  b y  D r .  R o o d h o u se  G lo y n e .
F i g u r e s  1 t o  3 . D e p o s i t i o n  o f  some m a t e r i a l  on 
t h e  f i b r e ,  p r o d u c i n g  a s a u s a g e  s h a p e  v / i t h o u t  
d i f f e r e n t i a t i o n  ( F i g u r e  4 ) .
F i g u r e s  5 t o  7 . A p p e a ra n c e  o f  f i s s u r e s  g i v i n g  
a p p e a r a n c e  o f  i n c o m p l e t e  s e g m e n t a t i o n  a t  
i r r e g u l a r  i n t e r v a l s .
F l m i r e  8 .  F i s s u r e s  now e x t e n d i n g  a l m o s t  t o  t h e  
m i d - l i n e  o f  t h e  b o d y .
F i g u r e s  9 & 1 0 . H eads  o r  k n o b s  a p p e a r  a t  t h e  
e n d s .
F i m i r e  1 1 . A c o m p l e t e l y ,  b u t  i r r e g u l a r l y  
s e g ra e n te d  b o d y ,
F i m i r e s  12  t o  1 8 . F i s s u r e s  r e a c h  t h e  s t r a i g h t  
c e n t r a l  f i b r e  an d  a p p e a r  as  a  s m a l l  n um ber o f  
l o n g  s e g m e n t s ,  o r
F i g u r e s  19 t o  5 4 . a  l a r g e  nu m b er  o f  s h o r t  
s e g n e n t s .
F i m i r e s  32 t o  3 4 . S h o r t ,  r e g u l a r  s e g m e n ts  l i k e  
a  n e c k l a c e .
F i g u r e s  35 t o  5 7 . Some s e g m e n ts  b r e a k  aw ay, 
l e a v i n g  b a r e  l e n g t h s  o f  f i b r e  b e tw e e n  t h e  
r e m a i n i n g  s e g m e n t s .
F i g u r e s  38  t o  4 1 . B o d ie s  v ie w e d  e n d - o n  o r  
o b l i q u e l y .
«
8
/
I
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Asbostosia bodies. (Freehand drawing, 1/12 obj.)
To illustrate article, '* The Formation of the Asbestosis Body in the Lung,' 
by S. Ruodhouhe Oloynk, M.D., D.P.H.
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PLATE 17
C ase J .H .H . M ale .  Age 34 •  Opening room and 
c a r d r o a n  8/ I I / 3 0  t o  30/ 8/ 4 2 .
E x a m i n a t i o n :  M o rn in g  co u g h  f o r  h a l f  an  h o u r ,
l i t t l e  s p u tu m , no  s t a i n i n g .  ITo c l u b b i n g .  
A c c e n t u a t e d  2nd p u lm o n ic  s o u n d  and  m a r g i n a l  
c r e p i t a t i o n s .  B .P .
100
X -R ay : P i n e  f i b r o s i s  r i g h t  lo w e r  an d  m id  z o n e s
a n d  l e f t  u p p e r  z o n e .  Emphysema l e f t  lo w e r  
z o n e .  S e e  p . 69 o f  t e x t .
D i a g n o s i s :  A s b e s t o s i s .
I()V
t i
\
%
167.
PLATE 18
C a se  A .L .O . M a le .  Age 5U. L e a v in g  D e p a r tm e n t  
8/ 8 /3 2  t o  2 1 / 2 / 4 4 .  D ie d  I 3/ 1 I / 4 4 . ,
E x a m in a t io n :  D y sp n o e a ,  c o u g h ,  l i t t l e  sp u tu m .
M arked  c l u b b i n g  o f  f i n g e r s .  A n t e r i o r  c h e s t  
h y p e r - r e s o n a n t .  Num erous b a s a l  c r e p i t a t i o n s .  
2nd p u lm o n ic  + . B .P ,
110
X -R ay: A f a i r  am ount o f  r e t i c u l a t i o n  i n  t h e
l e f t  l u n g ,  m ore  m a rk e d  a t  t h e  b a s e .  O u t l i n e s  
o f  l e f t  c u p o l a  and  l e f t  c a r d i a c  b o r d e r  b l u r r e d .  
C hanges  on r i g h t  s i d e  n o t  s o  o b v io u s .  T h e re  
i s  a  r i g h t  d i a p h r a g m a t i c  a d h e s i o n  and  c o a r s e  
S t r a i n s  r u n  to w a r d s  t h e  d ia p h ra g m .  The t r a c h e a  
i s  p u l l e d  t o  t h e  r i g h t .
D i a g n o s i s :  A s b e s t o s i s ,  c o n f i r m e d  a t  P.M .
?
PLATE 19
Case C.V.T/. M ale . Age i+2. G re a s e r  and Beltman 
2 /8 /2 1  t o  Ju n e  1942. D ied  2 3 /8 /4 3 .
Case d e s c r ib e d  in  t e x t  u n d e r  C ase 14 , on page 102. 
P.M. spec im en  i l l u s t r a t e d  b y  P l a t e  6 ,  page  151 in  
A ppendix I .
A sk ia g ra m  on 2 /6 /4 2  i n d i c a t e d  f i n e  f i b r o s i s  in  
th e  r i g h t  low er zone and th e  r i g h t  c u p o la  
i n d i s t i n c t  in  o u t l i n e .  The l e f t  c o s to p h r e n ic  
a n g le  was o b l i t e r a t e d .  Sk iagram  re p ro d u c e d  h e re  
shows no  change on th e  r i g h t  s i d e  b u t  an e f f u s i o n  
a t  the l e f t  b a s e .
D ia g n o s i s ;  A sb e s to s  i s  and e n d o th e l io m a  o f  th e  
p l e u r a .  C onfirm ed a t  P.M.
/ i
I M  •
PLATE 20
Case G .S . M ale. Age 42 . M a t t r e s s  maker and 
b o i l e r  c o r e r e r  i / 4 / 1 9  t o  August 1943.
Case and X-Ray ap p earan ces  d e s c r ib e d  in  t e x t  
u n d e r  Case 5 , on page 74. P.M. specim en 
i l l u s t r a t e d  by  P l a t e  5 on page 149 in  Appendix I .  
D ia g n o s is :  A s b e s to s is  and C hron ic  F ib r o id
P h t h i s i s .  Confirm ed a t  P.M.
'4
1 7 3 .
PLATE 21
C ase V7.A. M ale . Age 57- M an u fac tu re  o f  a s b e s to s  
b e l t i n g  1925 t o  1935* Cardrocm  1935 to  1937* 
E x am in a tio n :  H erpes z o s t e r  J a n u a ry  1942. C h ie f
c o m p la in t  now o f  d y sp n o ea , some cough and a s l i g h t
q u a n t i t y  o f  sputum . C lu b b in g  +. B a s a l
c r e p i t a t i o n s .  H arsh  R.M, in  u p p e r  zo n es . 2nd
pulm onic  n o t  a c c e n tu a te d .  B .P .
90
X-Ray: F i b r o s i s  b o th  b a s e s .  B oth  d iaphragm s
a r e  a d h e r e n t .  C o s to p h re n ic  a n g le s  b l u n t e d .
V/ide m ed ias t in u m .
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PLATE 22
Case J .N . M ale. Age 41 # S e c t i o n a l  Departm ent 
1926 to  1938.
E xam ination : T ig h tn e s s  o f  c h e s t ,  dyspnoea and
d ry  cough. C lubb ing  ++. B a sa l  c r e p i t a t i o n s .  
2nd pulm onic +. B .P .
98
X-Ray: Marked f i b r o s i s  b o th  low er zones.
Shaggy l e f t  c a rd ia c  b o rd e r .
See page 30 o f  t e x t .
D ia g n o s is :  A s b e s to s i s .

PLATE 23
C ase J .G . M ale. Age 55* C a rd ro an  1930 t o  1936. 
O pening room 1936 t o  1938.
E x am in a tio n :  D yspnoea, m orn ing  cough and some
sputum . No c lu b b in g .  Numerous c r a c k l i n g  r a l e s  
a n t e r i o r  c h e s t  and t o  a l e s s  d e g re e  a t  a p i c e s .
A fev; d ry  rh o n c h i  a t  b a s e s .  No d e t e c t a b l e  
a c c e n tu a t io n  o f  2nd pulm onic  so u n d , b u t  an 
o c c a s io n a l  e x t r a  s y s t o l e .  B .P . He d ie d
96
i n  Ju ne  1945 and a t  P.M. m o d e ra te ly  advanced  
a s b e s t o s i s  was found  and a squamous ca rc inom a o f  
th e  l e f t  u p p e r  lo b e .
X-Ray ( 28/ 1/ 4 4 ) :  A l l  zones o f  th e  r i g h t  lu n g
show r e t i c u l a t i o n  and th e  u p p e r  two t h i r d s  o f  
t h e  l e f t  lu n g .  The c a r d i a c  s i l h o u e t t e  and 
d iaphragm s a r e  w e l l  d e f in e d .
D ia g n o s i s :  A s b e s to s i s  and carc inom a o f  lu n g .
\^ 4
PLATE 2U
Case P.E.W. Fem ale. Age 39* D i s i n t e g r a t i n g  
D epartm ent 1 5 /3 /2 7  t o  22j/l 2 /3 2 . Worked, e n t i r e l y  
w i th  b lu e  a s b e s to s .
E x am ina tion : Dyspnoea and d ry  cough 2 t o  3 y e a r s .
iTo c lu b b in g .  F r i c t i o n  rub below  r i g h t  c l a v i c l e .
H arsh  H.Lî, and p ro lo n g ed  e x p i r a to r y  murmur below
l e f t  c l a v i c l e .  C r e p i t a t i o n s  and an odd squeaky
r a l e  a t  r i g h t  b a s e .  2nd pulm onic +. B .P . 132*
80
X-Ray ( 13/ 7/ 4 5 ) : V ery  s t o u t  woman, f i lm s  poor
and some d e t a i l s  l o s t  in  r e p r o d u c t io n .  F ib r o s i s  
r i g h t  mid zone and r i g h t  b a s e .  l io re  u n ifo rm  
d e n s i t y  a t  l e f t  b a s e ,  c o m p a tib le  v /ith  advanced 
a s b e s t o s i s .
D la g n o s is :  Asb e s t o s i s .
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PLATE 25
C ase J . S * M ale . Age 38. S to r e s  1924 t o  1933. 
O c c a s io n a l  p a in s  l e f t  s h o u l d e r - t i p ,  m orning  
cough , s m a l l  q u a n t i t y  o f  sputum  sa n e  t im es  f le c k e d  
w i th  b lo o d .  A t ta c k  o f  pneumonia ( r i g h t  s id e )  
1937.
E x am in a tio n :  C lu b b in g  ++. C o a rse ,  b a s a l
c r e p i t a t i o n s ,  more on r i g h t  s i d e  th a n  l e f t .
2nd pulm onic +. B .P . 1 ^ .
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X-Ray: B oth lo w er zones show d e f i n i t e  i n f i l ­
t r a t i o n  w i th  f i n e ,  d en se  m i l i a r y  shadows. 
D iaphragm  on r i g h t  s i d e  i r r e g u l a r  i n  o u t l i n e .  
B o th  mid zones s l i g h t l y  a f f e c t e d .  S h ag g in ess  
o f  c a r d i a c  b o r d e r s .
D iagnos i s  : A sb e s to s  i s .
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PLATE 26
C ase P .B . F em ale . Age 4 i*  V/eaving and
D i s i n t e g r a t i n g  D epa rtm en ts  I / 3/ 2I t o  I I / 2/ 3 3 .
P a in s  in  c h e s t  and d ry  cough . H aem optysis  1939.
E x am in a tio n :  No c lu b b in g .  C h es t  e x p a n s io n  31"
t o  32&". Squeaky r a l e s  a t  m arg in s  and h a r s h
R.II. belov; l e f t  c l a v i c l e .  2nd pu lm onic  +++ and
som etim es r e d u p l i c a t e d .  B .P . 13k.
100
X-Ray: S t i p p l i n g  r i g h t  b a s e  and l e f t  m id zone.
Some b l u r r i n g  o f  c a r d i a c  b o r d e r s .  B lu n t in g  o f  
r i g h t  c o s to - p h r e n ic  a n g le .
S ee  page 83 o f  t e x t .
D ia g n o s i s :  A s b e s t o s i s .
I 0
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IPLATE 27
Case A.M. Fem ale. Age 37« D ou b lin g  Departm ent 
15/ 1 /2 6  t o  23/ 4 /3 0  and 1 0 /1 1 /3 9  to  31/ 12/ 4 1 .
H ard cough and s l i g h t ,  s t r i n g y  sputum . Dyspnoea 
n o t  p ro m in en t.
E x am ina tion : E m acia ted . L e f t  c h e s t  l e s s  m obile
th a n  r i g h t .  No c lu b b in g .  A few squeaky r a l e s
a t  b a s e s  and l e f t  a x i l l a .  D u l ln e s s  and
c r e p i t a t i o n s  t h i r d  l e f t  i n t e r s p a c e  a n t e r i o r l y ,
d u l ln e s s  c o n tin u o u s  w ith  u p p e r  l e f t  c a r d ia c  b o rd e r
(?  p l e u r a l  p la q u e ) .  2nd pulm onic ++. B .P.
i 64
X-Ray: E x te n s iv e  lu n g  ch an g es , e s p e c i a l l y  a t
b a s e s  and marked d e n s i t y  l e f t  m id zone .
O t r i a t i o n  o f  lu n g  m ark in g s . S h ag g in ess  o f  h e a r t
c o n to u r .  E x te n s iv e  p l e u r a l  a d h e s io n s .  H ighly
s u g g e s t iv e  o f  advanced d i s e a s e .
D ia g n o s is :  A s b e s to s i s .
'S
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PLATE 28
Case V/.P. Male. Age 43* S to re s  1926 to  1930* 
Opening Room 1951 t o  1939.
A myxoedemato u s  p a t i e n t  on a m ain tenance  dose 
o f  th y r o id  g land  1^ g ra in s  d a i l y .  Only 
cc m p la in t  d e f i n i t e l y  r e f e r a b l e  to  c h e s t :  dry
cough.
E xam ination : A few f a i n t  m a rg in a l  c rep s  in
l e f t  p a r a s t e r n a l  l i n e .  C lubb ing  o f  f in g e r s
122and to e s  +++. 2nd pulmonic sound +. B . P . - ^ ,
X-Ray: F in e ,  b a s a l  f i b r o s i s  and b l u r r i n g  o f
l e f t  c a r d ia c  b o rd e r .  A ppearances s u g g e s t  a 
s l i g h t  deg ree  o f  th e  d i s e a s e .
D ia g n o s is :  A s b e s to s is  and myxoedema.
A.i
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PHOTOGRAPHS OP
RAW I.LATERIALS & OP
FINISHED PRODUCTS
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PLATE 29
AN ASBESTOS KINE m  THE TM'TSVAAL
nV
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PLATE 30
TWO SPECII,:EI3 op blue  grooidolite  
ASBÎSTOS AS THEY WERE RECEIVED 
PROM THE II HIE. THE BLUE COLOUR 
SHOULD BE SOLIKfflAT DEEPER. ■IROT- 
STOHE IS SEEN CLINGIHG TO EACH
SPECIIIEH.
PLATE 31
A SPEC HIER OP CRUDE AI,'03ITE ASBESTOS.
PLATE 32
SOUTH APRICAIÎ CHRYSOTILE ASBESTOS.
M
t yj)
PLATE
TT;0 SPECIMEIÎS OP m iT B  ASBKSTOS, THE 
FIRST A3 IT V/iiS REOEIVED PHOLÎ THE 
LîœS iiJID THE BEGOl'ID SLIGHTLY- 0PI3ÏED 
TO ILLUSTRATE ITS FIBROUS STRUOTÜiæ.
PLATE
r.m fTY ÛUÎ^ZES OF CRUDE AKOSITE /^SBESTOS 
GOlIPiÆED WITH THE SAME WEIGHT OP SU.IILAR 
MATERIAL AFTER GRUSHDiG AHD OPEtTHIG.
PLATE 35
TWO pouim s aiCH op  vhüte  g h h y so t il e ,
BLUE GROG IDOL ITE i\lID AllOSITB. THE FIBRES 
WERE PRODUCED PROM CRUDES OF SIMILAR 
VALUES. TO ILLUSTRATE THE RELATIVE 
CAPACITIES OP THE ■ THREE TYPES H I ,  
RETAHIHIG AIR, THUS ADD DIG TO THEIR 
VALUE FOR HEAT HISULATIOÏÏ.
1.
À
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PLATE 36
A CASDIKG J.IAGHIHE.   FRONT VIEW
PL.ATE 57
A SPINNING PRAJÎE
PLATE ?8
A DOUBLING MAGHU'E.
FOR PRODUGEÏG A THICKER. STOUTER YARN
PLATE 39
A LOOM

197 .
PLATE UP 
BLUE ASBESTOS CLOTH 
PLATE U1 
VHIITE CHRY30TILE CLOTH 
PI,ATE h 2  
CLOTH HAITUPAOTUEED liROH AJ.103ITS
%r1?
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PLATE a i
V.LÎITE ASBESTOS CLOTH. SPECIivL WEAVE POE
DIAPHRAGM IN PAUSEE ELECTROLYTIC CELLS,
USED IN SEPiARATION OP GASES DÜRHÎG
PRODUCTION OP SYNTHETIC iUîEOKIA.
PLATE ÜL.
BLUE ASBESTOS CLOTH. SPECIAL DIAGONAL 
WEAVE. FOR USE IN FILTER PRESSES, e .g .  
FOR Ti\RTARIC ACID.
PLATE H5
BLUE ASBESTOS CLOTH, SIMILAR TO THAT
ILLUSTRATED iiBOVE BUT OP LIGHTim •WEIGHT 
FOR USE HI ELECTROLYTIC CELLS 
PRODUCING ELECTROLYTIC SODA.
%Tk
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PLATE b.6
ilSBESTOS HELI,ÎET, LONG COAT, GLOVES AND BOOTS
PLATE h i
ASBESTOS APRON, GAUNTLETS AND BOOTS
PLATE U8
ASBESTOS EOOD, CAPE, APRON, LEGGD'GS AND GAUNTLETS
FI,ATE U 9
ASBESTOS HOOD, LEGGHIGS AND GAUNTLETS
PLATE 50
ASBESTOS HAT WITH NECK PROTECTOR, JA.CEST, 
TROUSERS AND MITTENS
AIR],UN'S OR RAC DIG MOTORIST'S ASBESTOS SUIT
7^
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PLATE 52
i\SBEST03 SLIVER ROVING. A THDI RIBBON, 
CONTADTHÎG SOME COTTON, WHICH, THEN 
LMPREGHATED WITH A HEUTR,\L SUBSTiVNCE 
iTPTER WINDDIG ON AN ELECTRIC CŒIDUCTOR, 
DTSULA.ÏE3 IT .
PLATE 53
PHOTOGRAPH OP VAPI0U3 TYPES OP ilSBESTOS 
YARN. SOME ARE REH-iPORCED WITH BIEV3S 
WIRE SPUN INTO THE YARN AND OTHERS Ivi/iY 
BE TREATED WITH LUBRICiNT AND GRAPHITE
COMPOUNDS.
FL/\TE
PHOTOGRAPHS OP ASBESTOS SHEET DIG AND 
TAP]] PROOFED WITH RUBBER. THEY .ARE 
USED Hi JO DÎT DIG STEAD-PIPES.
y#
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PLATE 55
iîSBîSTOS PIPE SECTION OPENED AND READY TO BE PLACED 
OVER A STEAD-PIPE FOR C0ES2RVA.TI0N OP HEAT.
PLAÆE 56
A SII.iIL.VR PIPE CLOSED BY SECURING BANDS.
PLATE 57 
MOULDED SECTIOIIAD IDANGE COVERS.
L/
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PLATE 58
BOILER HOUSE FOR A LARGE BLOCK OP FLATS, 
BOILERS, CADORIPISRS, STOHi.GH TDIIS ÆD PIPE­
WORK ARE LAGGED WITH ASBESTOS COMPOSITICE
WHICH IS FINISHED OFF WITH A HARD, SELF-
SETT IK G C E IE IT ,
PLATE 59
PHOTOGRAPH SHOWniG THE COMPLETED LAGGING 
OP A RE.TR BAILEY FURNACE MtJJL INSULATED 
WITH PURE iBBPSTOS FIBRE, CARRIED OUT ON
THE PANEL SYSTEM. THE BOILER IS C/P.ABLE
OF A CONTINUOUS RivTING OP 2 1 0 ,0 0 0  l b s .  OP
3TS;D pe r  HOUR.
é
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PLATE 60
.ASBESTOS BRAKE LniIiîQ  EÎ COUPS E OP :PTTD;G 
TO TUB BRAKE PCBTS OP A V.'IEDIITG ElCGDiE FOR 
DEEP UDTE WIND DIG. PD\K l i .P .  7 ,6 0 0 .  LOAD 
HOISTED PER 'JDID 1 6 ,0 0 0  l b s .
r \
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■ PLATE 61
A SELECTION OP CUT COMPRESSED ASBESTOS 
FIBRE JOINTS I'lTD GASKETS. COMPOSED OF 
ASBESTOS FIBRE AND. VULCANISED RUBBER.
©'É
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P&AIE 6 2 .
•'STHIPPIUG»' AN ASBESTOS CARDING MACHINE 
BEFORE A MODERN TYPE OF LOCAL EXHAUST 
VENTILATION WAS APPLIED. REPRODUCTION 
KINDLY PRESENTED BY DR. HENRY, UNTIL 
RECENTLY H. M. MEDICAL INSPECTOR OF
FACTORIES.
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